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S: oORTLY after penicillin began to be used in the 
tr atment of acute hematogenous osteomyelitis the 
fist accounts of its immediate beneficial effects 
aj peared in the medical press. In a series published 
in collaboration with one of the present writers in 
1046 (Agerholm and Trueta) the reasons were given 
for the re-introduction of early surgery into the treat- 
ment of acute hematogenous osteomyelitis, using 
it as a complement to penicillin. This change 
was made when it was found that penicillin alone 
could not prevent the infection from becoming 
chronic. It was believed that the stripping of the 
periosteum from the cortex of the long bones by 
the subperiosteal collection of fluid (cedema fluid 
first and then pus) caused ischemia of the under- 
lying bone and was therefore responsible for the 
severe bone changes occurring after the infection 
appeared to have been controlled. The consequent 
necrosis lead to the formation of large sequestra 
and could not be prevented even by the prolonged 
use of penicillin. In several successive publications 
from this Centre (Agerholm and Trueta, 1946; 
Trueta and Agerholm, 1948; Trueta, 1948 and 
1951) the fundamentals of this approach have been 
detailed and repeated evidence has been offered in 
support of the method adopted. Nevertheless, 
until the present study no serious attempt has been 
made to analyse our cases from the point of view 
of the late results, including the structure of the 
bone as it appears in the radiographs. In this 
paper we analyse the first 100 cases of acute hamato- 
genous osteomyelitis treated at this Centre by a 
method which will be described briefly. A prelim- 
inary account of these results was published over two 
years ago (Trueta, 1951), but it was considered that 
a closer scrutiny of the data collected could be of 
interest in the estimation of the role of penicillin 
and surgery in the treatment of acute osteomyelitis 
aad in the prevention of chronic osteomyelitis. 
“his seemed further justified by the spreading 
ressimism which is shown by many distinguished 
cuthorities on the Continent and in the United 
‘tates concerning the part played by penicillin in 
‘ ntrolling osteomyelitis. We include in this series 


‘either the first case of acute osteomyelitis ever 
‘eated with penicillin (on Feb. 1, 1941), because 


LATE RESULTS IN THE TREATMENT OF ONE HUNDRED CASES OF 
ACUTE HEMATOGENOUS OSTEOMYELITIS 


By J. TRUETA 


NUFFIELD PROFESSOR OF ORTHOPAZDIC SURGERY, UNIVERSITY OF OXFORD 


AND J. D. MORGAN 


NUFFIELD ORTHOPADIC CENTRE, OXFORD 


the penicillin was administered by a duodenal . 
catheter, nor the second case treated in June, 1942, 
for although the penicillin was administered by 
injection the dose was extremely inadequate. 

In 1944 enough penicillin was available for the 
planned investigation of its value in the treatment of 
civilian cases, and since then we have collected a 
series of 144 cases with the clinical diagnosis of 
acute osteomyelitis. Of these we have excluded from 
the present analysis 2 groups of cases. First we have 
excluded 20 cases which in spite of a positive clinical 
history and examination could not be confirmed by 
bone changes appearing in the radiographs; all of 
them made a rapid and uneventful recovery. Second- 
ly, we have excluded the 24 recent cases, i.e., less than 
two years since onset, since their final outcome cannot 
yet be assessed. Thus, while in our series published 
earlier we included all the cases we treated following 
the clinical diagnosis of acute hematogenous osteo- 
myelitis, in the present study we deal only with 
those cases which conform strictly to the following 
criteria :— 

1. Positive clinical history and examination. 

2. Positive operation findings. 

3. Positive bacteriological examination. 

4. Positive bone changes in the radiographs. 
In all the cases at least three of the criteria and in the 
majority all four are positive. 


TREATMENT 
The following routine of treatment has been 


‘used : On admission the patient is carefully examined 


by an experienced surgeon and an accurate estimate 
of the site and intensity of bony tenderness is made. 
Blood is then removed for culture, sedimentation- 
rate test, and white-cell count. The affected part 
is immobilized, if possible elevated, choosing a 
method which allows the region to be re-examined 
without disturbing the patient. Penicillin treatment 
is begun with a dosage of 1,000,000 units per day, 
given either by continuous intramuscular drip or 
by repeated injections at three-hourly intervals. 
Hydration of the patient is effected whenever neces- 
sary. Twenty-four hours after admission the same 
surgeon re-examines the patient, accurately observing 
the amount of tenderness of the suspected area, the 
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temperature as shown on the four-hourly chart, and 
the results of the sedimentation rate. Unless the 
tenderness has markedly decreased from that of the 
previous examination in either extent or intensity, 
the patient is prepared for operation under general 
anesthesia. 

At operation a clear field is whenever possible 
ensured by the use of a pneumatic tourniquet. The 
skin incision is made over the area of maximum 
tenderness, the periosteum is split, and the sub- 
periosteal abscess is evacuated by suction or dried 
out with absorbent swabs ; several small perforations 
are made through the cortex with a drill to relieve 
any tension that may be present. The tourniquet 
is then removed, hemostasis is effected, penicillin 
powder 200,000 units is sprinkled into the wound, 
and the skin only is sutured without drainage. The 
limb is then immobilized. Five days after the opera- 
tion the wound is re-examined and any hematoma 
is aspirated. The stitches are removed on the tenth 
day and a complete plaster cast is usually applied 
immediately afterwards. If the operation has 
succeeded in preventing involucrum formation, the 
bone will be particularly liable to fracture in the repair 
stage. Penicillin treatment is continued for three 
weeks and then reviewed. Blood-sedimentation 
rates are estimated regularly. Immobilization is 
maintained for as long as signs of bone inflammation 
persist, after which the patient is allowed to walk 
or to use the limb according to the changes observed 
in the radiographs. The first positive radiograph is 
usually obtained about three weeks after the onset 
of the disease and X-ray examination is repeated at 
intervals, depending on the particular bone affected. 


MATERIAL 


Since acute hematogenous osteomyelitis is a 
disease of which the characteristics vary with the 
age of the patient, the cases have been analysed in 
three different groups—infants, children, and adults. 
Eighty-one of our cases are children under 17 years, 
14 are adults, and 5 are infants under 2 years. This 
series of 100 cases comprises 107 lesions. Fourteen 
lesions were already complicated by infection of the 
related joint at the time of admission. 

Sex.—Males outnumber females by 68 to 32. 
Infants: males 4, females 1; children: males §3, 
females 28; and adults: males 11, females 3. 

Age.—The highest incidence was in the 10-II- 
year-olds and the shift described by Blanch (1952) 
was not seen. 

Season.—Thirty-six of the 100 cases were 
admitted during the months of August and September. 

Primary Infection.—In 45 cases there was a 
history of a primary infection, usually a boil or an 
infected abscess which had often been either neglected 
or maltreated. 

Site.—The sites of bone infection did not 
markedly differ from those previously reported in 
the literature. Table I shows the bones involved. 

Trauma.—lIn 37 cases there was a history of 
recent trauma to the affected area. 

Time of Admission.—The majority of cases 
were admitted to hospital on the fourth or fifth 
day of illness. As expected, it was observed that 
treatment succeeded better when it began earlier. 
In this respect the importance of the collaboration 
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of general practitioners was recognized and th :ir 
help was sought and frequently obtained. 

Condition on Admission.—The general con {i- 
tion of the patients on admission was conside: :d 
as good in 53, moderate in 41, and bad in 6. Tr 
oral temperature was usually between 100 and 103° F. 
There was localized swelling with bony tendern: ss 
at the site of bone disease in all cases. 

White Blood-count.—It showed such wile 
variation from case to case that it was found to »%. 
of little value as an aid to diagnosis. As an exam) le 


Table I.—DISTRIBUTION OF Foc! IN 100 CASES OF ACUTE 
HAMATOGENOUS OSTEOMYELITIS (1944-50) 


Tibia 34 Ulnar 4 
Femur 25 Metatarsals 4 
Fibula 10 Pubis 2 
Humerus 10 Vertebra 2 
Calcaneus 6 Patella I 
Radius 4 Metacarpal I 
Ilium 4 


6 cases had more than one focus 
14 cases had infection of the related joint on admission 


one may quote a typical clinical history in a child of 6 
admitted to hospital on the sixth day with a focus 
in the lower metaphysis of the tibia, a temperature 
of 102°, and a white blood-count of 25,000 to compare 
with the findings in another child 8 years old, with 
a typical history of osteomyelitis in the lower meta- 
physis of the femur and radius on the eighth day 
with a temperature of 101-8° whose white blood- 
count was only 8000. 

Blood-culture.—This was carried out in 85 of 
the 100 cases; in 37 Staph. aureus was found, and 
in the remaining 48 the culture was either sterile 
or contaminated. 

Pus was obtained at operation from 88 foci; in 
82 it grew Staph. aureus, in 2 streptococcus, and in 
the remaining 4 cases culture was sterile. 

Sensitivity to Penicillin——In 3 cases the 
organism was reported to be relatively insensitive 
and the dosage was increased accordingly. In one 


Table II.—RESULTS IN 100 CASES OF ACUTE HA&MATO- 
GENOUS OSTEOMYELITIS IN WHICH THERE WERE 107 BONY 
FOcI AND 14 INFECTED JOINTS 


MORTALITY ° 
MorBIDITY :— 
Secondary infection of joints ° 
Metastases ° 
Sequestra 5 


Bone scaling of less than 2 cm. » 


2mm. 12 
FUNCTION : — 

Full 94 per cent 

Limited 6 per cent 


case the staphylococcus recovered on culture was 
shown to be still less sensitive, and this one case 
was treated with streptomycin. This incidence cf 
resistance agrees with Dennison’s series (1952): 
he found 4 cases with penicillin resistance among 
100 cases. In all the other cases in the present 
series the sensitivity was that of the standard Oxfor | 
staphylococcus. It is recognized that in the first 
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ACUTE HAMATOGENOUS OSTEOMYELITIS 


ca es in our series not enough penicillin was adminis- 
te 2d to get its maximum antibiotic effect, but in 
th last three years an attempt has been made to 
st adardize it at about one million units daily. 

Sulphonamides.—In 29 cases penicillin was 
su plemented by sulphonamides. 
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the results shown in Table IJ. Superficially they 
seem satisfactory enough, but a closer scrutiny 
shows a somewhat less encouraging picture. The 
following are some of the shortcomings. 

Duration of Treatment.—In many cases the 
time spent in hospital has been rather longer than 


Fic. 536.—Severe osteomyelitis of the whole shaft of the left tibia in a girl of 2 


years. A, Photograph of the girl twelve days 


after operation still showing poor general 


condition but with wound already healed. B, Radiograph obtained three months 


after operation showing the extent of the bony lesion. 


Fic. 537.—Same girl as in Fig. 536 five years later, showing: A, The inequality in length of the lower limbs caused by over- 


growth of the affected leg. B, Radiograph 
RESULTS 


Analysing the results in this series by the old 
--andards such as those used by one of the authors 
1 the previously mentioned publications we obtained 


showing the disparity in length between 


the bones. 


was expected and even perhaps than was necessary, 


the average being eighty days. At the beginning of 
the series this was due to uncertainty as to the final 
outcome, coupled with the fear of infective metastases 
or pathological fractures. In the later cases the more 
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prolonged course of penicillin administered, the 
average duration of which is now thirty days, is in 
part responsible for the duration of hospital treatment. 

Sinus.—Fifty cases developed a temporary sinus 
which frequently did not amount to more than a 
slightly delayed healing. This occasionally appeared 
some time after the stitches had been removed and 


§38.—Radiological appearances. A, 


and conta outline, enabling original site of ‘lesion to be identified. C, Appreciable areas of medullary sclerosis and cortical 
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circulation of the skin and bone is closely connec ‘ed 
and incisions must be carefully planned to ens ire 
adequate blood-supply to the wound edges a ter 
suture. 

Scars.—Adhesion of the superficial scar to he 
deeper structures of the bone has several disadv n- 
tages. It may, by its avascular nature, endanger an 


E 


Appearances indistinguishable from normal. 8B, Slight changes in nee po pattern 
thi 


ickening 


or mong | with no evidence of activity. D, As C, but with deformities of adjacent joints or epiphyses affecting, or likely to affect, 


function. 


when all seemed well. The discharge was serous 
and sterile on culture. In the early cases the cause 
may have been insufficient penicillin, but most of 
them are considered to be related to the general 
circulatory upset in the region of the infected bone, 
particularly in such sites as the tibia, where the 


E, Evidence of activity such as cavity systems or extensive sclerosis where underlying activity cannot be confidently excluded. 


already vulnerable area of the bone, causing delvy 
in revascularization of the bone, and thus slow dow2 
the progress of this final bone healing. Also it 's 
unsightly. Probably it is unnecessary. A number 
of scars in this series were unsatisfactory part'y 
owing to insufficient planning of the _incisio' , 
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esp 2cially in the early cases, and partly to the 
ter porary sinus formation we just mentioned, with 
jts concomitant granulations and delay in healing. 


A B G D E 


Fic. 539.— Showing numbers of cases in each of the cate- 
, ories A-E described in Fig. 538. A-D, No radiographic sign 
.f activity. E, Radiographic signs of chronic osteomyelitis. 


Sequestra.—Radiographs obtained some weeks 
aft-r the onset of the illness show the typical bone 
chinges of acute osteomyelitis, the most obvious 
being the subperiosteal ossification and the appear- 
ance of areas of increased density in the cortex of 
the original shaft. Some of these areas may simulate 
early sequestra, but in our experience most undergo 
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due to primary epiphysial damage. This epiphysial 
damage is most common in infants, and it has in 
fact been the chief cause of deformity in the infant 
group. The gross shortening which may follow 
diaphysectomy was not seen, such an operation 
being no longer considered justifiable in this 
disease. 

Increased growth in length and width of the 
affected long bones, on the other hand, is common 
(Figs. 536, 537). Thirty-two cases in this series 
have lengthening. In no case was the increase 
more than 2 cm. The cause appears to be the 
re-arrangement of the blood-supply following throm- 
bosis of the nutrient vessels (Trueta, 1950, 1952). 
We think that the increase in growth ceases when 
* medullization’’ (Ollier, 1867) of the bone occurs. 
This re-opening of the medullary cavity may thus 
be used as a gauge of the revascularization of the 
shaft of the bone. 

Radiological Appearances.—Radiographs of 
the bone at intervals over the years following the 
disease will show the rate and completeness of the 
bone healing. As the interpretation of radiographs 
varies from person to person, the results, for the 
purpose of this review, have been classified into five 
categories, as shown in Fig. 538, and upon this basis 
the analysis is made. Of the 100 cases (107 bones) 


Fic. 540.—A, Photograph of the leg of a patient of 42 years 
of age suffering from an acute osteomyelitis of the fibula taken 
a fortnight after operation immediately after the removal of the 
stitches. Wound healed satisfactorily. B, Radiograph of the 
same case taken six weeks after admission showing bone changes 
extending from one extreme of the fibula to the other and an 
almost total absence of involucrum and even of periosteal 


reaction. 


gridual reabsorption, and only a few actually 
sequestrate. Of the 107 bone foci in this series 
5 produced sequestra and 12 had bone scaling of 
les than 2 cm. X 2 mm. 

Lengthening and Shortening.—Before peni- 
cilin both lengthening and shortening, but particu- 
la ly shortening, were very common and disabling 
sequela. They still occur, but shortening is much 
le s common than it was formerly. Shortening has 
© curred in 7 cases in this series, and in each it was 


4 have no recent follow-up pictures and are therefore 
not included. Fig. 539 shows the results obtained 
in accordance with our classification. 

There seemed to be no relation between the site 
of the disease and the rate or degree of bone healing, 
nor between the severity of the disease and the 
long-term results in the bone as shown by the radio- 
graphs. Neither was there necessarily any relation 
between function and the degree of bone healing as 
determined at radiography. 
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The age of the patient at the onset of the disease 
des seem to have a marked effect on the end-result, 
pirticularly in those cases falling into category D, 
woich contains most of the infants. By far the 
c mmonest causes of defective or slow healing of 
t!e bone was either failure to observe in detail the 
r commended surgical technique or delay in carrying 
it out. The cases appearing in categories D and 
E are set out in Table III, with some details 
voich may throw light on the cause of these poor 
r sults. 


DISCUSSION 


Early diagnosis is undoubtedly one of the most 
ir portant factors in the successful treatment of the 
dsease. In this we must agree with Platt when he 
w-ote (1928): “* Acute osteomyelitis must be given 
p ide of place in the clinical consciousness of the 
pactitioner . . . a small incision down to the meta- 
p.iysis at the point of tenderness and puncture of 
the bone by means of a series of drill holes will save 
many limbs and lives. If the diagnosis is uncon- 
firmed the patient will suffer no harm.” Then, as 
now, this is a problem for both the general practi- 
tioner and the surgeon. For as long as the coagulase- 
positive Staph. aureus remains sensitive to penicillin, 
as still occurs in the region of Oxford, penicillin 
promptly and adequately administered will control 
the immediate severity of the disease. But if the 
treatment begins after the blood-supply has been 


irl of 
throughout the whole of the shaft and both 
metaphyses of the left humerus admitted into hospital 12 
days after the onset of the disease after being treated elsewhere 


Fic. 541.—Severe attack of acute osteomyelitis in a 
8 years extendin 


with penicillin and sulphadiazine. A, Photograph of the girl 
just before operation showing marked swelling of the upper arm. 
B, Radiograph of the humerus 7 weeks after the onset of disease, 


with severe bone changes. 


i \terrupted, i.e., when pus has collected subperi- 
steally, penicillin alone cannot prevent permanent 
tome changes occurring. Early surgery now, as in 
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pre-penicillin times, plays a decisive part in pre- 
venting necrosis of the cortex and cavitation and 
It has been found that 


sclerosis within the bone. 


A B 


FiG. 542.—The same patient as in Fig. $41. A, Photograph 
exactly 4 years after illness, showing full mobility. 8B, Radio- 
graph of the affected humerus, showing an abnormal curvature 
as the only sequela of the old disease. 


improvement of the results in the later years of this 

investigation was due to the steady increase in the 

total daily amount of penicillin administered. How- 

ever, when the figure of 800,000 units daily was 
reached, no further improvement of the 
bone lesion could be obtained by this means 
alone. Even when, for experimental purposes, 
3,000,000 units daily were administered no 
better results were achieved. 

The addition of sulphonamides to peni- 
cillin during the early stages of the treatment 
seemed to help in controlling the infection. 
It has been observed that the response of in- 
fants under 2 years (Fig. 538 D) and of 
adults (Fig. 540) is different from that of 
children. 

The infants tend to produce an enormous 
involucrum in spite of early surgery, while 
the adults produce no involucrum at 
and instead show widespread decalcifica- 
tion with propensity to pathological frac- 
tures. We think that the age changes in 
the blood-supply of the bone explains this 

difference. 

It has been observed that even moderately severe 
bone changes detectable in the radiographs are 
compatible with full function and normal activity 
of the patient. 

In analysing the 12 cases (Table III) which were 
left with more severe changes it was found that, 
except for 3 infants, all had some break in the rules 
of treatment we had established—either the penicillin 
dosage had been insufficient, as in the early treatments 
of 1944-5, or surgery had been unduly delayed or 
completely withheld, although it would seem to 
have been indicated. The cases who are now con- 
sidered totally recovered after a severe attack of 


| ‘ 
4 
| 
an 
xe 
— 
i 
| 
| 
4 
3 2 
3 
4 % 
% 
, 
€ 
B 
A 
| 
— 
| 
| 
J 
) ' 


456 


osteomyelitis with early severe bone changes in the 
radiographs are those children who had the disease 
when very young, although after infancy, and were 
properly treated. It has been observed that the 
age of onset of the disease in children is important 
because the structure of the bone needs several 
years to revert to its normal pattern (Figs. 541, 542), 
and the intensity of this reversion is progressively 
lost in approaching the final stages of growth. Lastly, 
it must be stressed that, while the,principles of 
treatment outlined in this paper weré accepted by 


all those in charge of the cases, the operations were 
performed by different surgeons, introducing, as 
was unavoidable, a variable personal factor in the 
surgical technique and thus a small variant also in 
the results of this investigation. 


CONCLUSIONS 


Acute hematogenous osteomyelitis, although 
slightly less common in its more severe form, still 
exists as a severe illness. It may occur at almost 
any age but is most common in childhood. In most 
cases the severe septicemia with its sequele of 
multiple metastatic foci may be controlled by the 
administration of penicillin, provided that the drug 
is used early enough in high concentration and for a 
sufficiently long period. In fact, if treatment can 
be started at a really early stage of the disease, it 
appears to prevent altogether the appearance of 
detectable bone changes, but it is rare to see such 
very early cases admitted into hospital. 

In the ordinary case seen four or five days after 
the first symptoms, early operative treatment aids 
the healing of bone by allowing rapid revasculariza- 
tion of the devitalized area of the cortex to take place 
from the periosteum ; the release of pressure in the 
medulla also helps in preventing massive death of the 
bone and subsequent sequestration. The operation 
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FiG. 543.— Operation for an acute osteomyelitis of the left tibia in a child of 10 
aa after an incision of the skin and periosteum. The subperiosteal abscess has 

een evacuated by suction and four drill holes made through the cortex. Pus was 
obtained through the three holes corresponding to the upper metaphysial region, but 
blood was coming only through the lower hole corresponding to the shaft. 


should be done with the minimum of trauma to 
the periosteum and cortex of the bone; only a 
few small holes should be drilled through it (Fig. §4 ,). 
Guttering or gouging of the cortex causes delay in 
bone healing and in the older children and adu ts 
such methods are liable to lead to permanent bo ie 
defects. The use of a tourniquet and careful planni ig 
of the skin incisions are inseparable from god 
healing. With proper treatment, i.e., penicillin aid 
surgery, avascular areas of the shaft of the bo.e 
which seem to evolve towards sequestration e- 


Fic. 544.—Valgus deformity of 
the right ankle caused by the over- 
growth of the right tibia after a severe 
attack of osteomyelitis while the 
growth of the fibula remained normal. 


spontaneously revascularized and fuse with the 
rest of the bone without the need for further 
surgery. 

An initial infective arthritis of the adjacent joint 
is not an infrequent complication (14 per cent in 
our series). The percentage is much higher in 
infants (20 per cent). In the treatment of such 
infections early relief of joint tension either by aspir- 
ation or incision and suture is essential, and this 
should be supplemented by the _ intra-articular 
administration of penicillin and the use of splintage 
to immobilize the joint. 

Some overgrowth of the bone may be expected 
in cases in which the shaft has been severely involved 
in the osteomyelitic process. Imbalance of the 
foot (Fig. 544) or wrist by overgrowth of the 
affected bone may need a secondary corrective 
operation. 

Reduced growth of the bone is now uncommon ; 
it occurs as a result of damage to the epiphysial 
plate, is commonly associated with structural changes 
in the epiphysis, and may result in disorganization 
of the joint. 

A prolonged follow-up of cases is essential if the 
true progress of bone healing is to be assessec, 
and even in this series which began over eight year: 
ago a good number of cases have not yet reache! 
the end of their evolution. 
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SUMMARY 


1. The results of treatment by penicillin and 
sur sery in 100 cases of acute hematogenous osteo- 
my ‘litis are analysed. Cases have been followed 
up for from eight to two years. 

2. Some of the causes of poor results in the 
tre tment of this disease are discussed. 

3. Penicillin combined with early surgery is 
ad\ ocated as the treatment of choice. 

4. Complete bone healing has so far been 
obi ined in 66 cases. 

5. The quality of the results depends on the 
nat ire of the treatment and also on the age of the 
pat ent at the onset of infection. Complete healing 
wa more frequent when the patient was closer to 
the beginning than to the end of childhood. Infants 
anc adults present their own characteristic forms of 
the disease. 

6. Prolonged follow-up with radiological control 
is «ssential to determine when the end of the process 
is -eached. 
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We are grateful to Dr. J. L. Boldero for the help 
he has given us in analysing radiographs for the 
present study. 
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SINCE the isolation of Salmonella choleresuis from 
hogs by Salmon and Smith in 1885, numerous 
instances of human infections with this organism have 
been recorded. 

The clinical pictures produced by such infections 
are most commonly those of a gastro-enteritis 
(Stewart and Litterer, 1927) or of a septicemic or 
paratyphoid-like disease (Gouley and Israel, 1934 ; 
Ravitch and Washington, 1937). 

In a review of the condition Swabacher, Taylor, 
and Gleeson White (1943) found that, in this 
country, there had been only 4 previously recorded 
cases of generalized Salmonella choleresuis infection 
to which they added 2 cases of their own. Scott 
(1923-38), studying 331 outbreaks of Salmonella 
food poisoning, attributed 12 to this organism. 

In America, Seligman, Saphra, and Wassermann 
(1943 and 1946) have discovered Salmonella cholera- 
sus in 144 of the 2107 cases of Salmonella infection 
referred to them for bacteriological investigation. 
O° these 144 cases 29 were of the gastro-enteritis 
type, while 53 are recorded as being septicemic or 
typhoid-like illnesses. Other localizations of the 
infection accounted for 35 cases including one case 
oly of suppurative arthritis and no instance of osteo- 
yelitis. 

The following case is, therefore, considered 
worthy of record in view of the rarity of Salmonella 
cl oleresuis osteomyelitis and the value of the 
irformation, gained by a prolonged follow-up of 
s! ch a case, in respect both of treatment and prognosis. 


SALMONELLA CHOLERESUIS OSTEOMYELITIS 
A REPORT OF A CASE WITH A REVIEW OF THE LITERATURE 


By H. P. GUERRIER 


SENIOR SURGICAL REGISTRAR, GUY’S HOSPITAL 


AND H. GREENBURGH 


SENIOR REGISTRAR, DEPARTMENT OF CLINICAL PATHOLOGY, GUY’S HOSPITAL 


CASE REPORT 


The patient, a vigorous young woman of 27 years of 
age, was first seen in January, 1950, complaining of pain 
and swelling over the region of the head of the left fibula. 

The only previous diseases were measles, chicken-pox, 
and mumps as a child, and she had never suffered from 
any gastro-intestinal symptoms or unexplained pyrexia. 

Prior to the present illness she had never been abroad, 
and had only visited Switzerland once since the War. 

In 1939, when aged 17, she fell from a bicycle, injuring 
her left knee and sustaining abrasions of both knees and 
hands. During the ensuing week pain and swelling 
occurred in the region of the left knee and treatment by 
massage was begun. The condition became worse and 
the knee was X-rayed, but no bony abnormality was seen. 

Three weeks after the injury an abscess formed over 
the region of the head of the left fibula and the patient 
was admitted to hospital where the abscess was incised 
and drained and ‘ the bone was scraped’. Healing was 
satisfactory, and she was discharged from hospital one 
month after admission. 

During the next year there was no further local trouble, 
but over a period of about six months the patient 
complained of lassitude and loss of weight, not apparently 
accompanied by pyrexia. Investigation for pulmonary 
tuberculosis was carried out at that time with negative 
results and the symptoms subsided spontaneously. 

In 1941 she was passed as physically fit for service in 
the W.A.A.F. and was employed as a motor transport 
driver until demobilization in 1946. Subsequently she 
continued work as a driver, being completely symptom- 
free until 1948, when attacks of pain recurred at the old 
site. These were virtually ignored until 1949 when, 
during a long journey, a further attack was associated 


a to 
y in 
lu ts 
0 1€ 
ni ig 
| 
| 
| 
of 
r- 
re 
1e 
I. 
the 
her 
int 
in 
in 
ich : 
ir- 
his 
lar 
ge 
ed 
ed 
he 
he 
ve 
n 5 
ial 
es 
he 
T3 


458 THE BRITISH 


with so much pain that the patient, with considerable 
fortitude, opened with a penknife the abscess which had 
formed. Subsequently pain and swelling recurred at 
decreasing intervals until, in January, 1950, in a very 
severe attack, the left leg around and below the knee 
became greatly swollen and acutely inflamed. Pain was 
considerable but was most marked and was accompanied 
by extreme tenderness over the upper fibula. A pyrexia 


FIG. 545. —Abscess cavity in the head of the fibula. 
(Jan. 4, 1950.) 


of 100° F. was present, but, while the patient felt ill, the 
constitutional disturbance was less than might have been 
expected with such a gross local affection. 

On Jan. 5, 1950, she was admitted to this hospital. 
The initial severity of the attack had abated but the 
temperature was 99°4° F. and an area of induration and 
tenderness 2 in. in diameter was found over the head of 
the left fibula. Pain was present in this region on spring- 
ing the fibula and on adducting the knee, and radiography 
demonstrated a chronic abscess cavity in the head of the 
bone (Fig. 545). 

AT OPERATION (Jan. 9).—The old scar was excised, 
and the bony cavity opened and saucerized. All affected 
tissue was excised, the cavity filled with a pedicled muscle- 
graft, and the wound then closed. 

Thereafter some pain was experienced, but this 
subsided and the patient was discharged with a soundly 
healed wound on Feb. 12. 

On March 1 she was re-admitted with pain and swelling 
and an obvious abscess situated an inch or so below the 
operation scar. This abscess was incised and drained, no 
communication with bone being found, and bacterio- 
logical investigation carried out for the first time revealed 
a pure growth of Salmonella choleresuis. Subsequently 
repeated swabbing of the cavity showed the same organism 
in pure culture. 

Twelve consecutive specimens of stools and urine 


were examined for the presence of Salmonella with 
negative results. 
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SURGERY 


On March 8 a course of oral chloromycetin was b: zun 

with a dosage of 4 g. on the first day, 3 g. on the sec ind, 
2 g. on the third, and 1 g. on the fourth day, th nce 
1 g. daily for a further eleven days, a total of 21 g. b ‘ing 

ven. 

° Four further bacteriological examinations of sy abs 
from the lesion were negative for Salmonella choleresuis the 
abscess cavity was closed, and the patient was discha: ged 
on April 14, a radiograph at this time showing no chi age 
in the bone condition. 

For approximately nine months she remained well, 
but then began to notice a recurrent aching and, later, a 
vague swelling over the left upper fibular shaft. 

On March 20, 1951, almost a year after her discharge, 
she was re-admitted with a diffuse swelling, easily palpa le, 
though of indefinite outline, situated over the region be'ow 
the site of the original lesion. The swelling was slig)itly 
tender but there was no redness, or pyrexia. 

X-ray examination revealed no further bone destruc- 
tion in the head of the left fibula and no other bony lesions. 
The blood-picture showed a hemoglobin of 81 per cent 
(12-6 g. per cent), a white-cell count of 8000 per c.mm., 
and a normal differential count. The sedimentation rate 
was slightly raised, being 15 mm. in 1 hour (Westergren), 
while investigation of stools, urine, and duodenal contents 
did not reveal the presence of any Salmonellz and the 
gall-bladder appeared normal on_ cholecystography. 
Serum agglutinins to Salmonella choleresuis were present 
as shown in Table I. The swelling was aspirated 
but, while no visible exudate was obtained, culture 
of the aspirating meedle revealed the presence of 
Salmonella choleresuis. The organism isolated was sensi- 
tive to chloramphenicol in a concentration of O-I » 
g./ml. to aureomycin (less than 2-5 yw g./ml.), and 
to streptomycin (0°5 » g./ml.). In view of the previous 
failure of chloramphenicol to effect elimination of the 
infection, it was decided to use a very high dosage 
of this antibiotic and, on April 4, a second oral administra- 
tion was begun in four daily doses totalling 7 g. in 24 hours, 
about ten times the then normal dose for a person of the 
patient’s body-weight. 

The toxic effects of such high dosage were alarming. 
After five days (35 g.) the patient developed an acute 
pharyngitis and a macular eruption on the chest, and 
experienced attacks of severe tremor of the upper and 
lower extremities accompanied by marked mental 
depression completely foreign to her nature, and had a 
feeling of anxiety and of being extremely ill. Considerable 
nausea, together with vomiting and diarrhoea, occurred 
and the drug was stopped. Blood examination, however, 
showed no evidence of anemia or leucopenia (Hb 88 per 
cent, 13-7 g. per cent W.B.C. 9200, with normal differential 
count). 

The swelling was still present as a poorly defined 
lump attached to the peroneal muscles, but not to skin, 
and it was decided to attempt its removal in toto. 

On April 12 a third course of chloromycetin was begun, 
this time in total daily dosage of 0-75 g. 

AT OPERATION (April 13, H. P. G.).—An exsanguinat- 
ing tourniquet was applied and a long incision was made 
beginning just below the old scar and extending about 
9 in. down the lateral aspect of the leg, posterior to the 
line of the anterior intermuscular septum. 

In view of the previous operations and resulting scar 
tissue the preservation of the musculocutaneous and an- 
terior tibial nerves occasioned much concern ; the former 
was, therefore, identified in the lower part of the incision as 
it lay between the peronei and extensor digitorum longus 
and was traced proximally between peronei longus and 
brevis, being somewhat adherent to the former by tue 
inflammatory process, but from which it was fairly eas ly 
freed. The mobilization of the nerve was continued 
above the swelling until it entered the dense scar tiss'1¢ 
around the head of the fibula. The mobilized nerve ws 
held aside with wet tapes. 
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It was now apparent that the swelling was situated 
in the substance of the peroneus longus, to which part of 
th: subcutaneous fat and adjacent intermuscular septum 
wre firmly attached. 

A block of tissue was now removed consisting of a 
la ge portion of the muscle, fat, and septum, which, on 
la er opening, was found to contain 2-3 oz. of thick yellow 

LS. 
. The abscess was adherent to the upper fibular 
shaft and, during its separation, a drop or two of pus 
spilled. 


Fic. 546.—Appearance of the bone after removal of 
infected material. (Feb. 3, 1950.) 


A finger was passed into the resulting cavity and it 
appeared that the fibula was rough at this point and 
denuded of periosteum. 

The operator decided that total removal of all possibly 
infected tissue should be performed and _ therefore 
completely excised about 1 in. of the shaft of this part of 
the fibula by means of a Gigli saw. Later histological 
examination showed no evidence of inflammation of the 
bone or periosteum. 

Three grammes of chloromycetin powder were packed 
into the cavity and the wound closed without drainage. 

Bacteriological examination of the abscess showed the 
pus to be sterile, presumably the result of the intensive 
entibiotic therapy. 

Systemic chloromycetin, 1-0 g. daily, was continued 
until the ninth post-operative day. 

The wound healed by first intention and no evidence 
of nerve injury was present at any time, but, from the 
‘ifth to the eighteenth post-operative day, a daily rise of 
‘emperature to 99° F. was observed and, to achieve 
‘omplete rest, the limb was immobilized in plaster. This 
‘immobilization was maintained for 24 days, during which 

ime the patient became apyrexial and completely 
‘ymptom-free. 
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Six weeks after the operation the plaster was removed 
and a fourth course of chloromycetin, 1-0 g. daily, was 
begun. The patient was now allowed up and began 
weight-bearing. There was some aching in the leg and 
a daily rise in temperature to 99° F. for the first week of 
the course, but it then settled and the chloromycetin was 
continued for another week and then stopped. 

After a further two weeks in hospital apyrexial and 
symptom-free, the patient was discharged on June 23, 
1951, ten weeks after the last operation, having had 
62°5 g. of chloromycetin in eight weeks. 


Fic. 547.—Head of the fibula, showing partial restoration 
of normal bony architecture. is also demonstrates the 
removal 4 a portion of the shaft at the last operation. (July 
22, 1952. 


SUBSEQUENT CoursE.—At first, occasional aching and 
a little swelling at the end of the day could have been 
attributed to operative trauma, whilst the radiological 
appearances remained virtually unchanged. 

Later, however, periods of aching and swelling 
worsened, especially after much activity and, on one 
occasion in May, 1952, about thirteen months after the 
last operation, the previously affected area became tender, 
swollen, and somewhat reddened, but resolved spon- 
taneously before it could be examined. 

This seemed strongly suggestive of recurrent infection 
and a further course of chloromycetin was given. The 
previous symptoms of toxicity recurred with some severity 
almost at once and the drug was stopped. 

Since this time, however, there has been improve- 
ment, swelling and discomfort now rarely occur and 
are greatly diminished in intensity, and no further 
evidence of acute inflammation has been seen since 
Aug. I, 19§2. 

Serial radiographs have been taken at intervals of one 
to six months during the last three years and show no 
evidence of active disease after the first operation, but 
rather gradual restoration of the normal bony architecture 


(Figs. 546, $47). 
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operation in April, 


1952, however, the patient has been quite symptom-free 
and the negative serological findings in January, 1953, 
tend to confirm the clinical impression that the infection 
has been finally eradicated. 

BACTERIOLOGY.—The organism isolated in pure 
culture from the abscess of the fibula proved to be a 
Gram-negative, motile bacillus growing readily on 
ordinary media at 37° C. 

In sugar media glucose, maltose, mannite, rhamnose, 
and xylose were fermented with the production of acid 
and gas in 24 hours. Acid and gas appeared in dulcite 
in 8 days and acid only in arabinose in 24 hours. No 
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During the period of observation subsequent to the 


1951, the persistence of serum 
agglutinins to Salmonella choleresuis, particularly the 
O agglutinins (Table I), suggested the likelihood of 
continuing infection and the recurrence of symptoms in 
May, 1952, was by no means unexpected. Since August, 


Table I.—SERUM AGGLUTININ TITRES 


group is borne out by the cases described by War. le 
(1935) and Van Dyk (1933), where osteomyel jis 
followed trauma 10 and 24 years respectively af er 
the original infection with Salmonella typhi. 

In 1929 Nabarro, White, Dyke, and Sc tt 
described the first reported case of osteomyelitis ¢ 1e 
to Salmonella choleresuis, the infection affecting bc ch 
humeri in a child aged 8 months and being comr i- 
cated by pyarthrosis of both shoulders. 

Gouley and Israel in 1934 reviewed 34 previou: ly 
recorded cases (21 in adults and 13 in children) of 
Salmonella choleresuis bacterizemia, adding 1 case of 
their own. With the exception of the previously 
described case of Nabarro and White, they found :.0 
instance of any bone or joint infection with the 
organism. 


DATES OF TITRATIONS 


ORGANISM AGGLUTINATED 
March 21, 
1951 


March 30, 
1951 


April 13, 
1951 


May 23, 
1951 


Jan. 18, 
1952 


S. paratyphi C ‘H” sp. 


1/50 1/25 


S. paratyphi C ‘O”’ 


Non-specific Salmonella Comp. 
non-sp. 


S. typhi ‘ H’ sp. } 


. paratyphi A ‘H” sp. 


. paratyphi B ‘H” sp. 


. Thompson v. Berlin 


. choleresuis strain isolated 
Phase 1 
*‘H”’ Phase 2 


S. typhi ‘O”’ 


<1/25 


<1/25 


S. paratyphi B ‘O’ 


<1/25 


<1/25 


change occurred in lactose, sucrose, salicin, raffinose, 
adonite, inulin, inosite, trehalose, or dextrin. The 


organism did not produce indole or H,S and failed to split 
urea. 


Antigenic analysis showed the following structure :— 
O = VI. VII. 
H=c-1,5§ 
With the exception of the anaerogenic fermentation of 


arabinose these are the classical features of Salmonella 
choleresuis. 


DISCUSSION 


The origin of the infection in the case described 
above in unknown. Salmonella choleresuis has fre- 
quently been isolated from pigs, either suffering 
from swine fever or apparently normal (Scott, 1940). 
It has also been discovered in cattle (Liitje, 1939), 
and in dried egg (Topley and Wilson, 1946). 

It is most likely that the infection was derived 
from a food source of this type, but, in view of 
the repeated drainages, surgical or spontaneous, of the 
lesion it is not possible to eliminate completely the 
unlikely eventuality of Salmonella choleresuis being 
introduced to an abscess cavity produced by another 
organism which has died out. The importance of 
injury as a localizing factor in the development of 
osteomyelitis due to organisms of the Salmonella 


Weaver and Sherwood in 1935 described a case 
of osteomyelitis caused by Salmonella choleresuis in 
an infant of 9 months. Reviewing the previously 
recorded cases these authors found 2 further examples 
of the condition occurring at the ages of 5 weeks and 
8 months (Kuttner and Zepp, 1933; Gajzagé and 
Géttche, 1934). In these 2 cases the upper end of 
the humerus was the site of infection, while in 
Weaver and Sherwood’s own case the lower end of 
the femur was affected. In their case pyarthrosis 
of the knee-joint was associated, and the authors’ 
review of the literature revealed 5 cases of Salmonella 
choleresuis pyarthrosis all occurring in children aged 
5 to 19 months and affecting the knee-joint in 4 cases 
and the shoulder-joint in 1 case. The authors 
concluded that hematogenous osteomyelitis and 
pyarthrosis due to Salmoffella choleresuis apparently 
occur only in infants and suggested the milk supply 
as a possible source of infection. 

In 1937 Ravitch and Washington reported the 
occurrence of 28 cases of Salmonella suipestife* 
infections in an institution during the period 1931-7. 
Almost all the infections were in Negro children 
and the commonest clinical picture was that of « 
paratyphoid-like illness. The complications mos 
frequently seen are stated to be pyarthrosis anc 


460 
su 
no 
gi\ 
wl 
th 
nv 
di 
fe’ 
an 
fo 
P< 
(R 
of 
ar 
In 
1952 1952 1953 be 
Ci 
ee 1/40 1/25 1/100 1/100 1/25 <1/25 <1/25 b 
Pl 1/160 1/50 1/50 1/50 1/100 1/100 1/50 1/50 <1/25 i 
1/25 1/50 -+ 1/25 1/50 1/50 1/50 + a 
Se + 1/25 1/25 + 1/50 1/25 1/25 1/50 + r 
SDs t 1/50 1/50 + 1/100 1/50 1/50 1/50 + : 
1/40 + + + + + + + + 
1/160 7 
+ 4 4 + <1/25 + e 
+ + + + <1/25 + 
I 
1 
t 


ar le 
el is 
af er 


itt 
le 
be th 
ap i- 


u: ly 
1) of 
e of 
usly 
1 
the 


su )purative and non-suppurative osteomyelitis, but 
no details of the incidence of these conditions is 
ven. 

" It is of interest to compare the features of the 
re orded cases of Salmonella choleresuis osteomyelitis 
wi h those of osteomyelitis due to other members of 
th Salmonella group of organisms as described by 
nt merous authors. 

Typhoid and paratyphoid osteomyelitis are rare 
di eases only about 1 per cent of cases of typhoid 
fe er developing bone disease (Rozansky, Ehrenfeld, 
ani Matoth, 1948), whilst Webb-Johnson (1917) 
found only 1 case in 1382 of paratyphoid fever. 
Pe-ticularly rare in their occurrence in children 
(Rozansky and others, 1948). 

Our case is apparently the first to be described 
of Salmonella choleresuis osteomyelitis occuring in 
an adult, all the other recorded cases being in 
in ants. 

The commonest sites of osteomyelitis due to 
ty»hoid and paratyphoid organisms are in the long 
benes, the diaphysis rather than the metaphysis 
being usually affected and less than 5 per cent of the 
cases showing multiple lesions (Veal, 1939). Other 
bones frequently affected are the sternum and the 
ribs. The chief presenting feature in both types of 
infection is pain, which may be severe. 

Our case showed these features in that only one 
lesion was present, the fibula was the affected bone 
and pain was the dominant symptom. In the other 
recorded cases of Salmonella choleresuis osteo- 
myelitis the humerus and the femur were the sites of 
the lesion, while the radiological evidence of periosteal 
reaction described in these was not observed in our 
case. 

With regard to treatment, it is interesting to note 
that as early as 1898 Keen advocated complete 
excision of all involved tissue in typhoid osteo- 
myelitis and drew attention to the necessity for 
repeated operations when previous attempts had 
been incomplete. He pointed out that the close 
proximity of important anatomical structures related 
to the ribs and sternum might tempt the operator 
into a partial removal or drainage procedure, but 
such a course only leads to sinus formation which 
might persist for years. This wise but courageous 
dictum is reiterated by Brock (1935), and the present 
case serves to emphasize its truth. Here the first 
operation was apparently successful in eliminating 
bone disease, but tissue re-infection resulted in 
recurrent abscess formation. Weaver and Sherwood 
(1935) describe the development of a soft-tissue 
abscess near the left tibial tubercle, not connected 
with bone, following drainage of an osteomyelitis of 
the right femur. 

Of the 4 cases already reported immobilization 
was the only treatment in 2 (Kuttner and Zepp, 
1933 ; Gajzagé and Géttche, 1934), no treatment is 
mentioned in 1 case (Nabarro and White, 1929), 
whilst 1 case (Weaver and Sherwood, 1935) was 
submitted to a drainage procedure only, the bone 
drilled. 

No reported case has been followed up for a 
s: tisfactory period and it would be of great interest 
t’ know whether any relapses occurred. Ferrier 
(.9§2), in reporting a case of osteomyelitis due to 
Salmonella typhi, draws attention to the natural 
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history of the disease and its tendency to produce 
relapses. His own case relapsed after seven months 
and again two years later, whilst Morse and Geiser 
(1950) and also Morgan (1951) followed their cases 
for six and twelve months only. 

Many of the above authors give the impression 
that their cases of Salmonella osteomyelitis healed 
quickly and finally with or without surgery or 
chemotherapy. We believe that this does not 
represent the true state of matters and agree with 
Ferrier (1952) that a more prolonged follow-up 
would, in many cases, reveal relapse and for that 
reason we have followed our patient so far for three 
years in all, eighteen months having elapsed since the 
completion of treatment. 

Although chloromycetin has been used in the 
treatment of osteomyelitis due to Salmonella typhi 
(Morse and Geiser, 1950; Traisman and Champlin, 
1951; Ferrier, 1952; and Gillies, 1951), the use of 
this antibiotic in the treatment of Salmonella 
choleresuis osteomyelitis has not previously been 
recorded. 


SUMMARY 


A case of osteomyelitis due to Salmonella cholere- 
suis is described. This appears to be the fifth case 
reported in the literature and the first occuring in an 
adult. It also seems to be the first case of osteo- 
myelitis due to this organism to be treated with 
chloramphenicol, both locally and systemically, in 
addition to surgery. The toxic effects produced by 
massive dosage of this antibiotic are described and 
the appearance of sensitization mentioned. 

The management of the case is discussed and the 
importance of complete excision where feasible is 
emphasized. 

A guarded prognosis in these and similar cases 
is advised in view of the marked tendency to relapse, 
and attention is drawn to the necessity for a prolonged 
follow up with repeated titration of the serum 
agglutinins. 


Our thanks are due to Sir Heneage Ogilvie and 
Mr. S. H. Wass, under whom the patient was 
admitted to hospital, for permission to publish 
details of this case, and to Dr. Joan Taylor, of the 
Salmonella Reference Laboratory, for assistance with 
be identification of the organism and much helpful 
advice. 
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HEREDITARY deforming chondrodysplasia is known 
by other names such as multiple exostosis or dia- 
physial aclasis. It is a condition characterized by 
the presence of cancellous exostoses capped by 


FIG. view of the 
patient, showing the bony tumour mass which 
arose from the left clavicle. Note the dilated 
left pupil. 


cartilage and by failure on the part of the periosteum 
to model the metaphysis of long bones in a normal 
manner. 

The disease is three times as common in males, 
as reported by Stocks and Barrington (1925), who 
found evidence of heredity in 65 per cent of 1102 
cases. It may be transmitted by both males and 
females and is said to affect about half the offspring 
of a person showing evidence of the condition. The 
cause is entirely unknown. The lesions, though 
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Fic. §49.—Lateral view of the patient. 


often not discovered until childhood or adolescence, 
probably originate in most cases during fcetal life, 
for it has been identified radiologically at birth and 
in infants. (Fairbank, 1951.) 


FiG. 550.—Osteochondroma 
arising from the left radius. 


PATHOLOGY 


The number of exostoses in a single patient may 
vary from one to one thousand. One or two dozen 
are quite common. A single exostosis may grow 
to a size sufficient to give rise to symptoms, though 
most remain too small to be of clinical importance. 
The bones chiefly affected are the long bones, which 
are formed in cartilage with help from the peri- 
osteum. The exostoses project from the surface 
of the metaphyses or adjacent parts of the shaft ard 
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are particularly common near the ends at which Occasionally the spine may be involved, especially 
gr vth is greatest. The epiphyses are never the seat the neural arch. 

of xostoses. The most common sites are the femur The histogenesis is in dispute. Keith (1920) 
an tibia in the region of the knee-joint, the upper considers there are two abnormal processes :— 


Fic. 551.—Demonstrates the size of the tumour arising Fic. 552.—The calcified cartilaginous cap of the 
from the clavicle. There are osteochondromata of the left osteochondroma compressing the trachea. 
seventh and eighth ribs. 


Fic. 553.—Widening of the metaphyses of the lower ends of the femora with multiple 
osteochondromata of the broad-base and pedicle type. 


e: d of the fibula and lower ends of the radius and 1. One or more fragments of cartilage from the 
una. The pelvis, sternum, ribs, clavicle, mandible, epiphysial line, becoming isolated on the surface of 
c rpus, and tarsus show outgrowths less frequently. the metaphysis, proliferate and form exostoses. 
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2. The periosteum, which is incomplete at the 
sites of these cartilaginous rests, fails to model the 
metaphysis in a normal manner. Histological 
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Pritchard (1952), as well as Geschickter ind 
Copeland (1949), considers that the process deve ops 
before the periosteum is formed in the embryo \ ith 
an arrest of development and a tendency for his 
precartilaginous tissue to persist not only in f =ri- 
articular regions but also at points in the perioste im. 
The periarticular points of primitive connec ive 
tissue act as sources for these cartilaginous grov ths 
and, in addition, the periosteum does not devi iop 
as such, but is replaced by insufficient amount: of 
the more primitive perichondrium. 

Jaffe (1943) considers that the theory of defec ive 
modelling of the metaphysis by Keith and that of 
perverted periosteal and perichondral activity are 
not only mutually compatible but re-inforce euch 
other in explaining the genesis of the disorder. 

Diminished stature, bodily asymmetry, or otzer 
deformities are sometimes present. When the 
growth of the skeleton ceases the exostoses as a 
rule also cease to grow. A certain number of cases 
develop a malignant degeneration in one of the 
exostoses. Geschickter and Copeland reported a 
malignant change in 7 per cent of 262 cases. Jaffe 
reported in a series of 28 cases an II per cent 
malignant change. The bones most likely to be 
involved are the femur, scapula, and pelvis. 


DIAGNOSIS 


This can usually be made by the X-ray findings, 
the three salient features being :— 

1. Formation of multiple exostoses of the 
pedicle or broad-base type. 


FiG. 555.—Broad-base type of osteochondroma of the radius. A small osteochondroma 
of the metaphysis of the ulna. 


examination shows the exostosis to consist of cancel- 
lous and cortical bone directly continuous with 
parent bone, with the apex being covered with a cap 
of cartilage which merges with the thickened peri- 
osteum surrounding its base. 


2. Widening of the metaphysial ends of the long 
bones. 

3. Deficient growth of the ulna or fibula with 
continued growth of the radius and ulna producing 
bowing of the radius or tibia. 
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Fic. §54.—Widening of the metaphysis of the upper femora. 


HEREDITARY DEFORMING 


Differential Diagnosis.— 

1. Dyschondroplasia. This results from a fault 
in he epiphysial plate, but the masses of cartilage 
lie inside the metaphysis, i.e., are endosteal. 


Fic. 556.—Patient’s father. 
in | 


Multiple osteochondromata of the upper fibula. 
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these affect most of the metaphysis. There is one 
extremely large osteochondroma arising from the left 
sternoclavicular region—this encroaches on the trachea 


and displaces it to the left, as well as flattening it in an 


Interference with the growth 


ength of the fibula. Bowing of the tibia. Osteochondroma of the tibia. 


2. Metaphysial Dysostosis. This is a 
rare condition in which the metaphyses of 
all long bones consist for the most part of 
unossified cartilage. 


CASE REPORT 


Case E. M.—This 30-years old male was 
admitted to hospital on Jan. 20, 1952. His chief 
complaint was a massive tumour in the neck 
which interfered with phonation and respiration. 
The patient had multiple bony tumours on his 
legs and arms, which first appeared at the age 
of § years, and about four years ago he noticed 
a small lump on the medial end of the left 
clavicle which rapidly increased to its present 
size. The patient had seen several surgeons 
and was advised to have the tumour removed, 
but he refused operation until he began to 
experience symptoms of tracheal obstruction. 
On questioning his father, it was discovered that 
the patient’s brother, father, and uncle all had 
exostoses in the legs. 

PHYSICAL EXAMINATION.—A young adult 
male with an irregular hard tumour in the neck 
measuring 20 cm. across (Figs. 548, 549), which 
appeared to arise from the left sternoclavicular 
region. There was another large exostosis on 
the volar surface of the left forearm (Fig. 550), 
and others arising from both tibia and both 
fimora. The left pupil was dilated but reacted to light 
aid accommodation. Examination of the nasopharynx 
r vealed the larynx flattened from before backward and 
dsplaced to the left, but both arytenoids moved well. 
The patient spoke with a hoarse voice. 

RADIOGRAPHY (Figs. 5§51-555).—Bone survey demon- 
s rated multiple ecchondromata and enchondromata ; 


Fic. 557.—Patient’s father. 
and lower ulna. Obliquity of the articular surface of the radius. Note the 
similarity of this radial deformity to Madelung’s deformity. 


Deficient growth of the left fifth metacarpal 


anteroposterior direction. Radiographs were also taken 
of the father’s knees and wrists (Figs. 556, 557). 

BLoop CHEMISTRY.—Calcium 10°0 mg. per cent. 
Alkaline phosphatase 3-31 units. N.P.N. 28-5 mg. per 
cent. Glucose 106 mg. per cent. 

AT OPERATION. n Jan. 23, under intratracheal 
anesthesia, the tumour in the neck was removed along 
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with the medial half of the left clavicle from which it arose 
(Fig. 558). The left sternomastoid and sternohyoid 
muscles were attached to the tumour mass. The exostosis 
extended down behind the sternum into the superior 
mediastinum and displaced the trachea to the left side of 


.—Ope: ive 

the neck, with compression of the trachea, and for this 
reason a tracheotomy was performed after the removal 
ofthe tumour. The post-operative course was uneventful 
and the tracheotomy tube was removed on Jan. 31. A 
few days after this a collection of chylous fluid was noted 
under the flap and this was aspirated on several occasions. 
The patient’s voice still remained hoarse and post- 
operative laryngeal examination revealed adductor 
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paralysis and some limitation of movement of the left 


arytenoid on coughing. Patient was discharged on 
Feb. 10 (Fig. 559). 

PATHOLOGICAL REPORT.-—Osteochondroma showin no 
evidence of malignancy in the parts so far examined. 

The patient was re-admitted for re-assessment ne 
month later (March), and by this time his voice ad 
returned to normal and the chylous fistula dried up w iile 
he was on a fat-free diet in hospital. 


SUMMARY 


This case of hereditary deforming chonc ro- 
dysplasia has been presented in a young male vho 
has a brother, father, and uncle similarly affecied. 

One exostosis arising from the left clavicle giew 
to such an enormous size as to endanger the life of 
the patient by tracheal obstruction. The remova! of 


this bony tumour was complicated by a post- 
operative chylous fistula, which presumably was 
due to injury of the main thoracic duct where it 
entered the left subclavian vein. This chylous 
discharge subsequently ceased. 
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Fic. 559.—Post-operative appearance of the patient. 
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PRIMARY HYPERPARATHYROIDISM WITH PARATHYROID ADENOMA 
TWO CASES WITH METABOLIC STUDIES 


By D. EMSLIE-SMITH 
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AND J. GREEN 
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Os EITIS fibrosa cystica has been found in prehistoric 
bo:.es (Denninger, 1931), but the existence of the 
paathyroid glands has been known for scarcely 
sev2mty years, and the concept of hyperparathyroid- 
isn for only thirty. Albright (1948) has recently 
ou' lined the history of the disorder, and Mandl (1947) 
an’ Snapper (1948) have reviewed the present state 
of <nowledge. 

Primary hyperparathyroidism can be caused by 
a primary malignant parathyroid tumour (de 
Wesselow and de Wardener, 1949; Young and 


(1948), Burk (1948), Hellstrom (1950), and Murphy, 
Hurxthal, and Bell (1952). Norris states that for a 
decade all cases of parathyroid adenoma should be 
reported, with full metabolic details. The two 
following cases provided further data in this disease. 


CASE REPORTS 


Case 1.— 

History.—Three years before admission to hospital, 
H. M., a previously healthy, unmarried woman of 40 
years, noticed swelling of her ankles in the evening. 


Www www | www | www 


SUMMARY 


Average daily urinary calcium excretion 
Average daily fecal calcium excretion 


Average daily total calcium excretion 
Daily calcium intake 


Balance of excretion over intake 


Emerson, 1949) and sometimes by primary hyper- 
trophy and hyperplasia (Rogers and Keating, 1947), 
but in most cases it is the result of a benign para- 


thyroid adenoma. An extremely important paper 
on this type of hyperparathyroidism was published 
in 1931 by Hunter. He reviewed the literature, 
described 4 new cases and the effect of removal of 
the tumour in 3 of them, and differentiated the 
condition from localized osteitis fibrosa and osteo- 
malacia. His report included calcium balance 
studies performed before and after operation and 
full details both of operative technique and of the 
pi thological findings in bone and parathyroids. 
Norris (1947) reviewed the 336 cases of parathyroid 
a.enoma reported up to 1947, and studied the 
details critically. Since then, over 70 cases have 
been reported, including the series of Liavaag 


She changed her occupation and the swelling went down. 
Six months later it returned, and she felt a dull ache in 
her lower back. Gradually her right hip became stiff, 
and she became easily tired. Her back was so sore that 
she was afraid of being jostled. ‘A year later she had 
painful knees as well, and felt so weak that she stayed 
indoors, most of the time in bed. After six months, she 
fell and fractured her right clavicle. She then led an 
invalid’s life, hardly able to walk, with pain in her neck, 
sacro-iliac regions, hips, and thighs, until her admission 
to Aberdeen Royal Infirmary a year afterwards, under the 
care of Professor H. W. Fullerton. 

On being questioned, she admitted having a slight 
unproductive cough, considerable weight-loss and 
lassitude despite good appetite and diet, constipation, and 
slight frequency without nocturia. 

On EXAMINATION.—The patient was a small woman, 
weak, wasted, and a poor witness, in pain whenever she 
moved in bed. The ribs rested on the iliac crests. The 
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Table 1.—PRE-OPERATIVE STUDIES ON Low CALCIUM DIET (0°15 g. Ca per day) 
Ca mg. Ca P mg. 
49), | SPECIMEN | | Days VoL. /WrT. per cent g. Ca g./day per cent Pg. | P g./day 
I Urine I 3920 ml. 16°4 0°642 O'214 37°95 1°485 
II 4560 ml. 20°64 0-314 39°70 1-810 0°603 
rgie, Ill 4200 ml. 18°56 0-780 0°260 1°315 0°438 
Feces I 97 g. 1856 180 0°60 1332 1-29 0°430 
Il 31 g. 1416 0°439 0146 1237 0°384 o-128 
Ill 23°5 g. 1344 0-316 1360 
2 Urine I 3950 ml. 18-8 0°766 28-0 0°370 
) of II 3810 ml. 16°8 0°640 29°2 0°373 
Ill 3390 ml. 0°§22 29°1 0°329 
Feces I 28 g. 
Il 14°5 g. 2496 2°§22 0°277 g. 
Ill 59°5 g. 
Fe CASE I CASE 2 
0°263 g. O'214 
0°126 g. 0'277 g. 
0°389 g. g. 
ors g. g. af 
0°249 g. 0°34I1 g. 
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spine, though fairly mobile, had a slight thoracic kypho- 
scoliosis, and, with the sternum and long bones, it was 
tender on percussion. Movement of both hips was 
limited by pain. There was fine crepitus of both knees. 


Shoulder movement was slightly limited, and there was 
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Fic. 560.—Case 1. Serum-calcium and phosphorus levels 
before and after removal of parathyroid adenoma. 


a mobile fracture of the middle of the right clavicle, with 
a dropped right shoulder and winged scapula. There 
was weakness and wasting of all limbs, ill-sustained right 
ankle-clonus, and slight tremor of the hands. The B.P. 


SPECIMEN 


Table II.—POST-OPERATIVE STUDY ON CASE I 


VoL./WT. 


SURGERY 


thoracic vertebrae. There was ‘ small lung ’ emphy: 

The renal shadows were not demonstrated, an no 

urinary calculi were seen. There were three dental : pica] 

abscesses. 

% 2. The E.S.R. (Westergren) was 7 mm. in the first 
our. 

3. The blood Wassermann reaction was negati e. 

4. Blood examination: Hb 93 per cent (Hak ane) 
(13°8 g. per cent); R.B.C. 4-5 million; W.B.C. 700; 
Reticulocytes 1 per cent ; Colour Index 1-0 ; Filmno mal, 

5. Microscopical examination of the faeces show d no 
undigested protein or excess fats. 

6. Plasma-proteins totalled 5-69 g. per cent, alb: min 
3 g., globulin 2-69 g. per cent (A/G ratio 1-1: 1). 

7. Serum levels of calcium were 11-2 mg. per ceni and 
II-3 mg. per cent; of inorganic phosphorus 1-6 mg. per 
cent and 1-9 mg. per cent, and of alkaline phosphatase 
30°3 and 40 K.A. units respectively, on separate occasions, 
The serum acid phosphatase level was 1-5 units. 

8. Calcium balance studies, carried out under Dr. A. 
Lyall, showed excessive urinary calcium and phosphorus 
loss on minimal intake. 

The results are shown in Table I. 

AT OPERATION.—Mr. G. Gordon Bruce operated on 
March 9, 1949. Anesthesia was maintained with nitrous 
oxide, oxygen, and ether. Through a necklace incision 
midway between the thyroid cartilage and the sternum, 
the left, and then the right, lobes of the thyroid were 
exposed. In the normal site of the right inferior para- 
thyroid was a tumour measuring 1-0 by 1-5 cm., connected 
to thyroid tissue by one branch of the inferior thyroid 
artery. Immediate examination of a frozen section 
showed this tumour to be an adenoma. It was removed 
and the wound closed with catgut. Examination of 
paraffin sections confirmed the opinion, given at operation, 
that the tumour was an adenoma consisting of para- 
thyroid parenchymal cells, essentially benign throughout. 

POST-OPERATIVE PROGRESS.—Some seven hours after 
operation, when the serum-calcium level was 9:5 mg. per 
cent, the patient’s hand shook slightly, but no overt 
tetany developed. For the first four post-operative days 
she received daily 10 ml. calcium gluconate intravenously, 


Ca mg. 


per cent Tota Ca g. 


Ca g./day 


A. Single 3-day period on Urine 2620 ml. 18 0°047 0-018 
intake of o-15 g. Ca/day Feces 30 g. 860-0 0254 0085 
B. 3-day periods on intake Urine I 3300 ml. 28 0-092 0°031 
of g. Ca/day 2 900 ml. 2°5 0098 
3 4695 ml. 2°4 

4 4900 ml. 2°4 0°039 

Feces I 29 g. 1412 o-41 0-137 

2 II g. 1048 0°038 

3 49 g. 1064 O°§22 O°174 

4 31 g. 1016 


Calcium intake 


Average daily urinary calcium excretion 
Average daily fecal calcium excretion 
Average daily total calcium excretion 


Balance of intake over excretion 


was 140/80 mm. Hg. There was a pulmonary systolic 
murmur. The chest was deep, with a prominent 
sternum and poor expansion. Some carious tooth stumps 
were present. No other physical abnormality was found. 
The urine was normal on routine chemical and micro- 
scopical examination and contained no Bence-Jones 
protein. 

SPECIAL INVESTIGATIONS.— 

1. Radiography showed generalized severe osteo- 
porosis, with a ‘fish spine’ appearance of the lower 


and 30 units parathormone intramuscularly. On the 
day after operation the serum-calcium level was 8-9 mg. 
per cent, and two days later it was lower still, while the 
inorganic phosphorus was rising. The improvement in 
blood chemistry (Fig. 560) corresponded with uneventful 
recovery from the operation. She soon became free from 
pain and began to gain weight. 

Three weeks afterwards, the serum-calcium was 
8-4 mg. per cent and the phosphorus had risen to 2°56 mg. 
per cent. Repeat calcium balance studies showed 
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reter — "4 0°45 g. calcium per day on an intake of 0°6 g. 
(Tab e £1). 

] ollow-up a year later found her managing to do light 
worl. Radiography of her spine and wrists showed some 
imp: 9vement in her osteoporosis. 


( asé 2.— 

l{istory.—E. S., a married woman of -67 years, was 
adm tted in January, 1950, to the orthopedic ward of 
Abe deen Royal Infirmary. For several years she had 
had occasional transient attacks of pain in her knees. 
Thr :e years before admission she had had a very severe 
atta k, lasting seven weeks, in which both knees became 
swo ien. Since then she had never felt quite well. For 
nine months she had felt very tired and almost too weak 
to valk. Four months before admission pain in various 
join s confined her to bed. The day before admission 
she ell on her left hip, and suffered severe pain. 

On inquiry, she admitted having had frequency of 
mic urition day and night for some months, and, before 
she took to bed, swelling of ankles in the evening, and 
undie breathlessness on exertion. She also had 
ano) exia, indigestion, and constipation. 

ON EXAMINATION.—She was a pale, frail-looking, 
elde-ly woman with a marked thoracic kyphosis and 
fing-r clubbing. There was a pigeon-chest deformity, 
and the prominent sternum was tender to percussion, 
although other bones were not abnormally tender. There 
was generalized weakness and wasting of muscles. The 
abdomen was lax and rather protuberant, with a chole- 
cystectomy scar in the right hypochondrium. The chest 
was hyper-resonant with faint breath-sounds, and crepita- 
tions at the right mid-zone. The heart was thought to be 
slightly enlarged. 

There was no other physical abnormality. Although 
there was no albumin in the urine, the deposit contained 


FIG. §61.—Radiograph of skull in Case 2, showing ground-glass 
appearance. 


a few hyaline and granular casts. 
protein was found. 

SPECIAL INVESTIGATIONS.— 

1. Radiography showed widespread severe osteo- 
porosis, suggesting a very acute decalcifying condition. 
Tl ere were several areas of bone destruction in the right 
fe: 1oral head and shaft, and in the left ilium. The skull 
sh wed the ground-glass appearance typical of hyper- 
pa athyroidism (Fig. 561). Apart from an interesting 
derree of bending of the sternum, there was little 
de ormity from bone softening. There was a partly 


Bence-Jones 
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calcified mass in the right upper mediastinum (Fig. 562) 
and osteo-arthritis of both hips. 
2. The E.S.R. (Westergren) was 62 mm. in the first 


3. The blood Wassermann reaction was negative. 


Fic. 562.—Radiograph of chest (postero-anterior) in Case 2, 
showing mass in right upper mediastinum. 


4. Blood examination: Hb 62 per cent (Haldane) 
(9:2 g. per cent) with microcytic, hypochromic erythro- 
cytes ; leucocytes 4000 c.mm., with normal differential 
count. 

5. Sternal marrow puncture yielded a_ cellular 
specimen of normal marrow. 

6. Plasma-proteins totalled 6-35 g. per cent, with 
A/G ratio of 2-22: 1. 

7. During the observation period, serum-calcium 
levels of 13:1 mg. per cent to 16:5 mg. per cent were 
recorded. Serum levels of inorganic phosphorus and 
alkaline phosphatase were 2-96 mg. per cent and 37 K.A. 
units respectively. 

8. Blood-urea was 43-52 mg. per cent. Urea 
concentration tests gave urinary urea levels of 0-85 and 
o-80 g. per cent. Standard urea clearances were 31°66 
and 38-4 per cent of normal. 

9. The results of calcium and phosphorus balance 
studies, carried out under Dr. A. Lyall, are shown in 
Table I. On a minimal calcium intake her urinary 
calcium excretion was well in excess of normal, but 
phosphorus excretion was not increased. These findings, 
in conjunction with those above, were held to indicate 
hyperparathyroidism with renal functional impairment ; 
the evidence was reported as strong enough to justify 
exploration for a parathyroid adenoma. 

AT OPERATION.—On March 4, Mr. G. Gordon Bruce 
operated, exposing the thyroid in the usual manner. 
Both inferior parathyroids were normal and no adenoma 
was seen. The sternum was split in the midline down to 
the second intercostal space, and the ribs were spread. 
No adenoma was found in the superior mediastinum thus 
exposed, and the wound was closed. 

POST-OPERATIVE PROGRESS.—The patient’s condition 
soon deteriorated. Signs of basal pneumonia were 
noted, and the B.P. fell to 90/60 and then 70/30 mm. Hg. 
The serum-calcium remained high—16-5 mg. per cent— 
and the blood-urea rose to 156 mg. per cent. She died 
on the third post-operative day. 
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EXTRACT OF AUTOPSY FINDINGS AND HISTOLOGY.— 
An encapsulated, spheroidal tumour of firm consistence, 
and measuring approximately 5 x 5 x 4cm., was found 
lying posterolateral to the trachea, immediately inferior 
to the lower pole of the right lobe of the thyroid. The 
innominate artery had been displaced medially by the 


FIG. 563.—Post-mortem appearance of the parathyroid 
adenoma in Case 2. (x 


mass to lie anterior and medial to it, its course being thus 
curved upwards and laterally over the anterior surface of 
the tumour. The bifurcation into the common carotid 
and subclavian arteries was situated a little above the mid 
point of the tumour on its anterior surface (Fig. 563). 

Histologically the tumour was found to be a benign 
parathyroid adenoma consisting predominantly of oxyphil 
cells in trabecular arrangement. There was much 
necrosis, with evidence of old and recent hemorrhage, 
and occasional foci of calcification were seen. 

A cavity of some 2-5 cm. diameter was present in the 
upper third of the shaft of the right femur, with a smaller 
cavity in the head (Fig. 564). The skull was thickened 
and of firm, rubbery consistence. ‘There was histological 
evidence of absorption of the bony trabeculae, with 
fibrocytic proliferation. There was no gross renal 
calculus formation. Histologically, however, intratubular 
calcification was a prominent feature and was associated 
with some degree of atrophy of the parenchyma. 


DISCUSSION 


Both cases presented here were referred for 
metabolic studies after generalized osteoporosis, 
associated with high serum-calcium and alkaline 
phosphatase levels, had been found on investigation 
of bone injury. This clinical picture and a history 
of vague aching of bones, with fatigue and cachexia, 
is common to hyperparathyroidism, a few cases of 
myelomatosis, a few cases of secondary carcinoma- 
tosis (Snapper, 1948), and of thyrotoxicosis (Stanley 
and Fazekas, 1949). Hypervitaminosis D (McLean 
and Lebo, 1948; Anning, Dawson, Dolby, and 
Ingram, 1948), and calcinosis following the admini- 
stration of large doses of androgens and cestrogens 
(Herrman, Kirsten, and Krakaner, 1949), are also 
possible members of this group. 
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Case 1 showed in addition the essential featur. ; of 
primary osseous hyperparathyroidism—hypophos ha- 
temia, and excessive urinary excretion of cak um 
and phosphorus on a low intake. Keating and ( ook 
(1945) and Cope (1944) have emphasized that r -nal 
calcinosis is important in diagnosis. This was not 
so in the present case, but many other features are 
typical. The insidious onset without specific sy p- 
toms, delaying diagnosis until the appearanc: of 
the first complications (in this case a fracture), the 
age and sex of the patient, the single adenom: of 
parenchymal cells of the right lower parathyr »id, 
the abrupt post-operative fall in serum-calci::m, 
with speedy subjective improvement and the esiab- 
lishment of a positive calcium balance—all these 
features are quite characteristic (Norris, 1947). 

In Case 2 the normal serum-phosphorus and the 
low urinary phosphorus were presumably relatec to 
the poor renal function, and the results of the 
metabolic studies in these circumstances had only 
the same significance as the elevated serum-calcium. 
The diagnosis in this case lay between secondary 
carcinomatosis, myelomatosis, and hyperpara- 
thyroidism. Of the first there was no clinical 


§64.—Right femur in Case 2. 


evidence, and the normal sternal marrow and serum- 
proteins were held to be sufficient to exclude 
myelomatosis, while the high serum-calcium indicated 
that the hyperparathyroidism was primary rather 
than secondary. 

It was unfortunate in this case that the shadow 
visible on X-ray examination of the upper right 
mediastinum was not identified as the adenoma. 
Albright and Reifenstein (1948) recommend tat 
X-ray examination of a barium swallow should be 
done before operation. Mediastinal tumours 
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for.nd in 16 out of 60 of Albright’s cases, and 
joc ition by X rays was accomplished in 3 instances. 
H: di this been carried out in the present case, it is 
pr bable that the location of the adenoma would 
hae been made clear; its surgical removal, of 
corse, would have been a formidable task. 


SUMMARY 


Two cases of primary osseous hyperparathyroid- 
ist. are described, and metabolic studies presented. 
Tle differential diagnosis is discussed. 


We have much pleasure in acknowledging the 
as:istance of Professor H. W. Fullerton, Mr. G. 
Gi rdon Bruce, and Dr. A. Lyall in allowing access 
to -heir records, and for their permission to publish ; 
we are indebted to Dr. A. Shivas, of the Department 
of Pathology, Aberdeen University, for his report 
on the autopsy findings in Case 2. 
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HASHIMOTO’S DISEASE 
STRUMA LYMPHOMATOSA 


By R. H. HEPTINSTALL anp H. H. G. EASTCOTT 


ST. MARY’S HOSPITAL, LONDON, W.2 


DuRING the past few years we have been impressed 
with the frequency of Hashimoto’s disease (Hashi- 
moto, 1912) in routine surgical practice, and present 
this series of cases in an attempt to establish firm 
clinical and pathological features by which it can be 
distinguished from other thyroid diseases. 

The material consists of 20 cases and is made up 
of all cases operated upon at St. Mary’s Hospital 
during the years 1945 to 1950 (16 cases) and some 
of those encountered at St. Thomas’s Hospital during 
the same period (4 cases). 


INCIDENCE 


In 600 thyroidectomies at St. Mary’s Hospital 
during the years of this survey there were 16 cases 
of Hashimoto’s disease (2-7 per cent). Table I com- 
pares the incidence in this series with that given by 


I.—INCIDENCE OF HASHIMOTO’S DISEASE IN 
RESECTED THYROIDS 


Table 


Per cent 


Joll (1939) o9 
McSwain and Moore (1943) o-75 
Marshall, Meissner, and Smith (1948) o'3 
Present series 2°7 


o-her authors. It is difficult to be certain that there 
vas no selection ; perhaps the district served by the 
hospital may contain an undue proportion of the 
t pe of patient most often affected. In comparison, 
& cases (1-4 per cent) of cancer of the thyroid were 
€ 1countered in the same years. Malignancy is much 
commoner in places where endemic goitre occurs. 


Wegelin (1928) found that malignant disease 
accounted for 1-4 per cent of routine autopsies 
carried out in Berne, as compared with Staemmler’s 
(1914) figure of o-1 per cent in non-goitrous Berlin. 
No relation to social status could be found by Joll 
(1939). Four of the present series were private 


CASES 
8 a 


10 20 30 40 50 60 70 80 
AGE 
Fic. §65.—Age distribution in 20 cases of Hashimoto’s struma. 


patients ; 19 of these 20 cases were in women and 
the average age was 52 years. Fig. 565 shows the 
age distribution of these cases, and in Table IJ the 
sex incidence is compared with other published 
figures. Amongst the 600 thyroidectomies there 
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EXTRACT OF AUTOPSY FINDINGS AND HISTOLOGY.— 
An encapsulated, spheroidal tumour of firm consistence, 
and measuring approximately 5 x 5 <x 4 cm., was found 
lying posterolateral to the trachea, immediately inferior 
to the lower pole of the right lobe of the thyroid. The 
innominate artery had been displaced medially by the 


FIG. 563.—Post-mortem appearance of the parathyroid 
adenoma in Case 2. (x 4s.) 


mass to lie anterior and medial to it, its course being thus 
curved upwards and laterally over the anterior surface of 
the tumour. The bifurcation into the common carotid 
and subclavian arteries was situated a little above the mid 
point of the tumour on its anterior surface (Fig. 563). 

Histologically the tumour was found to be a benign 
parathyroid adenoma consisting predominantly of oxyphil 
cells in trabecular arrangement. There was much 
necrosis, with evidence of old and recent hemorrhage, 
and occasional foci of calcification were seen. 

A cavity of some 2-5 cm. diameter was present in the 
upper third of the shaft of the right femur, with a smaller 
cavity in the head (Fig. 564). The skull was thickened 
and of firm, rubbery consistence. ‘There was histological 
evidence of absorption of the bony trabeculae, with 

fibrocytic proliferation. There was no gross renal 
calculus formation. Histologically, however, intratubular 
calcification was a prominent feature and was associated 
with some degree of atrophy of the parenchyma. 


DISCUSSION 


Both cases presented here were referred for 
metabolic studies after generalized osteoporosis, 
associated with high serum-calcium and alkaline 
phosphatase levels, had been found on investigation 
of bone injury. This clinical picture and a history 
of vague aching of bones, with fatigue and cachexia, 
is common to hyperparathyroidism, a few cases of 
myelomatosis, a few cases of secondary carcinoma- 
tosis (Snapper, 1948), and of thyrotoxicosis (Stanley 
and Fazekas, 1949). Hypervitaminosis D (McLean 
and Lebo, 1948; Anning, Dawson, Dolby, and 
Ingram, 1948), and calcinosis following the admini- 
stration of large doses of androgens and cestrogens 
(Herrman, Kirsten, and Krakaner, 1949), are also 
possible members of this group. 
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Case 1 showed in addition the essential featur ¢ of 
primary osseous hyperparathyroidism—hypophos 
temia, and excessive urinary excretion of cak ium 
and phosphorus on a low intake. Keating and ( ook 
(1945) and Cope (1944) have emphasized that 1 :nal 
calcinosis is important in diagnosis. This was not 
so in the present case, but many other features are 
typical. The insidious onset without specific sy np- 
toms, delaying diagnosis until the appearanc: of 
the first complications (in this case a fracture), the 
age and sex of the patient, the single adenom. of 
parenchymal cells of the right lower parathyr »id, 
the abrupt post-operative fall in serum-calcium, 
with speedy subjective improvement and the esiab- 
lishment of a positive calcium balance—all these 
features are quite characteristic (Norris, 1947). 

In Case 2 the normal serum-phosphorus and the 
low urinary phosphorus were presumably related to 
the poor renal function, and the results of the 
metabolic studies in these circumstances had only 
the same significance as the elevated serum-calcium. 
The diagnosis in this case lay between secondary 
carcinomatosis, myelomatosis, and hyperpara- 
thyroidism. Of the first there was no clinical 


564.—Right femur in Case 2. 


evidence, and the normal sternal marrow and serum- 
proteins were held to be sufficient to exclude 
myelomatosis, while the high serum-calcium indicated 
that the hyperparathyroidism was primary rather 
than secondary. 

It was unfortunate in this case that the shadow 
visible on X-ray examination of the upper right 
mediastinum was not identified as the adenoma. 
Albright and Reifenstein (1948) recommend that 
X-ray examination of a barium swallow should be 
done before operation. Méediastinal tumours wee 
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fo. nd in 16 out of 60 of Albright’s cases, and 
tion by X rays was accomplished in 3 instances. 
H i this been carried out in the present case, it is 
pr bable that the location of the adenoma would 
he e been made clear; its surgical removal, of 
co rse, would have been a formidable task. 


SUMMARY 


Two cases of primary osseous hyperparathyroid- 
is . are described, and metabolic studies presented. 
T : differential diagnosis is discussed. 


We have much pleasure in acknowledging the 
as stance of Professor H. W. Fullerton, Mr. G. 
G -don Bruce, and Dr. A. Lyall in allowing access 
tc heir records, and for their permission to publish ; 
w. are indebted to Dr. A. Shivas, of the Department 
of Pathology, Aberdeen University, for his report 
the autopsy findings in Case 2. 
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HASHIMOTO’S DISEASE 
STRUMA LYMPHOMATOSA 


By R. H. HEPTINSTALL anp H. H. G. EASTCOTT 


ST. MARY’S HOSPITAL, LONDON, W.2 


DuRING the past few years we have been impressed 
with the frequency of Hashimoto’s disease (Hashi- 
moto, 1912) in routine surgical practice, and present 
this series of cases in an attempt to establish firm 
clinical and pathological features by which it can be 
distinguished from other thyroid diseases. 

The material consists of 20 cases and is made up 
of all cases operated upon at St. Mary’s Hospital 
during the years 1945 to 1950 (16 cases) and some 
of those encountered at St. Thomas’s Hospital during 
the same period (4 cases). 


INCIDENCE 


In 600 thyroidectomies at St. Mary’s Hospital 
during the years of this survey there were 16 cases 
of Hashimoto’s disease (2-7 per cent). Table I com- 
pares the incidence in this series with that given by 


Table I.—INCIDENCE OF HASHIMOTO’S DISEASE IN 
RESECTED THYROIDS 
Per cent 
Joll (1939) 
McSwain and Moore (1943) o-75 
Marshall, Meissner, and Smith (1948) o3 
Present series 27 


ther authors. It is difficult to be certain that there 
vas no selection ; perhaps the district served by the 
ospital may contain an undue proportion of the 
ype of patient most often affected. In comparison, 
cases (1°4 per cent) of cancer of the thyroid were 
ncountered in the same years. Malignancy is much 
‘Ommoner in places where endemic goitre occurs. 


Wegelin (1928) found that malignant disease 
accounted for 1:4 per cent of routine autopsies 
carried out in Berne, as compared with Staemmler’s 
(1914) figure of o-1 per cent in non-goitrous Berlin. 
No relation to social status could be found by Joll 
(1939). Four of the present series were private 
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Fic. §65.—Age distribution in 20 cases of Hashimoto’s struma. 


patients ; 19 of these 20 cases were in women and 
the average age was 52 years. Fig. 565 shows the 
age distribution of these cases, and in Jable II the 
sex incidence is compared with other published 
figures. Amongst the 600 thyroidectomies there 
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were 2 cases of Riedel’s disease, and we have included 
a third case from St. Thomas’s Hospital. Details of 
this group are given later. 


CLINICAL DIAGNOSIS 
The goitre has usually been noticed for months 
or years (Table III). In this series the average 
length of history is just under three years. Twelve 


Table II.—SkEx INCIDENCE OF HASHIMOTO’S DISEASE 


Percentage Females 
More than 95 
96°3 
98-7 
(77 females, 1 male) 


95°0 
(as halen, I male) 


* Cases collected from the literature between 1930-37, 4 personal 
cases added. 


+ 81 cases; 51 personal, 30 communicated. 


McClintock and Wright (1937)* 
Joll (1939) 
Marshall, Meissner, and Smith (1948) 


Present series 


of these 20 patients had local symptoms mostly due 
to pressure (Fig. 566). These were not severe ; 
radiological evidence of tracheal or cesophageal nar- 
rowing or displacement was only occasionally obtained 


DURATION PREss EXTENT OF 
OF GOITRE 


* No. AGE PROCESS 
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Table IIJT.—CLINICAL FEATURES OF 20 CASES OF HASHIMOTO’S DISEASE 


PRE-OPERATIVE 
Myxc2DEMA 


would be expected with widespread replacemen of 
functioning thyroid tissue by lymphoid mate: ial, 
myxcedema is common (6 cases). This impor ant 
feature can easily be missed in post-menopa sal 
women who often have a hypothyroid appearar ce, 
One patient with Riedel’s disease had thyrotc xic 
symptoms immediately before operation. 

The gland is firm, diffusely enlarged, and ke =ps 
its normal shape (Figs. 568, 569). If this vas 
asymmetrical it is likely to remain so after the 
lymphoid replacement has enlarged it. The sur: ace 
is smooth and the gland can be ‘ picked up’, a: it 
were, in one piece, since it is only loosely attac .ed 
to the surrounding tissues. When such a goitr« is 
seen in a post-menopausal woman with myxcedema 
and mild pressure symptoms, a diagnosis of Hashi- 
moto’s disease should be made. The metabolic rate 
is usually found to be below normal. More uscful 
perhaps is a therapeutic test ; the improvement after 
a few days on thyroid extract is often dramatic. 
Another test is the response to radiotherapy which 
may cause the mass quickly to shrink (Schilling, 
1945). Not all the cases treated in this way have 


POST-OPERATIVE 


OPERATION MyYXxceDEMA 


Years Bilateral 


Subtotal thyroidectomy 


2 60 2 yr. Yes Bilateral 


Subtotal thyroidectomy 


6 mth. Right greater 


than left 


Right lobectomy 


than left 


4 2 mth. Bilateral Subtotal thyroidectomy 

5 56 Months No Bilateral No Subtotal thyroidectomy Yes 

6 69 6 yr. Yes Bilateral Yes Subtotal thyroidectomy Yes 

7 44 5 yr. No Bilateral Yes Biopsy Yes ~ 
8 40 2 yr. Yes Right greater No Right lobectomy Yes 


Years Right greater 


than left 


Right lobectomy 


10 63 § yr. Yes Bilateral No Subtotal thyroidectomy Yes 
II 64 Years Yes Bilateral Yes Right lobectomy Yes 
12 32 8 wk. No Bilateral No Biopsy No 
13 61 IO yr. Yes Bilateral Yes Subtotal thyroidectomy Yes 
14 58 5 yr. No Bilateral No Subtotal thyroidectomy Yes 
1§ 70 10 wk. No Bilateral No Subtotal thyroidectomy Yes 
16 46 6 mth. Yes Bilateral No Subtotal thyroidectomy Yes 
59 I yr. Yes No Subtotal thyroidectomy Yes 


Not known Bilateral 


Subtotal thyroidectomy 


19 45 Not known No Bilateral 


No Subtotal thyroidectomy Yes 


Not known 


No 


(Fig. 567). Two of the 3 patients with Riedel’s 
disease had severe pressure symptoms ; the other was 
symptomless. In the remaining 8 patients with 


Hashimoto’s disease the reason for seeking treatment 
was either the appearance of the neck or the presence 
of general symptoms, of ten those of myxcedema. As 


been confirmed histologically, and the effect of 
radiotherapy is therefore not fully established. Some 
of these cases may have been examples of thyroiditis, 
and their resolution spontaneous. While the com- 
mon mistake of diagnosing Hashimoto’s disease 1s 
simple goitre is not dangerous, the risk of failing 0 
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ognize a carcinoma of the thyroid is a real one. 
i psy is therefore important if non-surgical treat- 
it is contemplated. 

PATHOLOGY 
Macroscopical.—The typical thyroid in this 
dition is depicted in Figs. 568 and 569. The 
id is uniformly enlarged, rubbery hard in con- 

i ency, pale in colour, and with marked surface 
CASES 20 
20 


LUMP OBSTRUCTIVE PREOPERATIVE POSTOPERATIVE 
SYMPTOMS MYXOEDEMA MYXOEDEMA 
F1G. §66.—Clinical features in 20 cases of Hashimoto’s struma. 


lobulation. The surface of these lobules is smooth, 
indicating the absence of adhesion to surrounding 
tissue. On cut surface (Figs. 570) the pallor is again 
obvious, but some of the glands are of a salmon- 
pink colour on section. The gland is divided up 
in a lobular manner, but there is relatively little 


Fic. 568.— Macroscopical appearence of thyroid from Case 1. 
x 


fbrous tissue to be seen separating the lobules. 
Colloid is absent and the lobulated pale appearance 
i unlike any other condition seen in the thyroid. 
‘lthough some blood-vessels course over the sur- 
fice the cut surface is almost completely avascular. 
uite often the gland encircles the trachea like a 
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collar (Fig. 571). Nodularity is absent and glands 
which were removed more or less in their entirety 
weighed on the average 130 g. 


Fic. 567.— Lateral radiograph showing forward displacement 
and slight compression of trachea in Case 6. 


Microscopical.—The histology is best con- 
sidered under three headings: (1) Epithelium ; 
(2) Lymphoid elements ; (3) Fibrosis. 


Fic. §69.— Macroscopical 2 of gland from Case 6. 


1. Epithelium.—The most striking feature is the 
almost complete change of the normal thyroid epi- 
thelium to a type of cell which is lightly eosinophilic 
and finely granular (Fig. 572). The cells average 
approximately 12-14 yu in height, although some are 
as much as 20 wu. They are cubical or columnar in 
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Fic. 570.—Cut surface of gland. A, from Case 1; B, from 
Case 6. 


transition from this type of epithelium to the usual 
thyroid type. In places where the lymphoid infiltra- 
tion is more profuse the acini are compressed and 
the pink cells are then arranged in clusters of 6 or 
7 cells with no definite lumen. The nuclei appar- 
ently disappear by karyolysis, although pyknotic 


§72.-— Characteristic change in thyroid epithelium. 
Cells * lightly act and finely granular. . and E 
(xX 320 


nuclei are seen in some cells. The disappearance 
of cells is most marked in the more heavily lymphoid 
areas. 

Giant cells are seen with great regularity, and in 
some glands the change is striking (Fig. 573). They 
are very common in the lumina of acini, where they 
are obviously caused by coalescence of desquamated 
epithelial cells. In the more advanced cases they 
lie free in the gland, and many of them are very 
similar to the Langhans’ giant cell of tuberculosis. 
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shape, with vesicular nuclei, and are usually arranged 
in small acini of average diameter 50 u, although 
some are larger than this. Some acini contain 
colloid, but others are empty, and there is often a 


extent. 


2. Lymphoid Elements.—Lymphoid follicles (F igs, 
574, 575) and diffuse infiltration (Fig. 576) of the 
gland with lymphocytes and scattered plasma c Ils 
are constant findings and occur throughout the en ire 
gland. The lymphoid follicles have promin:nt 


Fic. §71.—Horizontal section of gland from Case 6, to show the 
collar-like appearance. (x }.) 


germinal centres and differ in no way from the fol- 
licles found in lymphoid tissue elsewhere in the 
body. The diffuse infiltration with lymphocytes 
and plasma cells is most marked where there is 
maximal disappearance of epithelium. Larger cells 
with vesicular nuclei are also found, especially in 
areas where fibrosis is occurring. 

3. Fibrosis.—This varies from gland to gland and 
even in different parts of the same specimen. In 
typical cases it has never been severe, i.e., has never 
dominated the picture. It is usually either moderate 
or slight in amount and occurs in the form of fine 
bundles of collagen in areas where epithelium has 


Fic. §73.—Giant cell in centre of field. H. and E. 
(x 365.) 


disappeared. Fibrosis is never found spreading to 
adjoining tissues. 

Histological changes in blood-vessels were not 
conspicuous. 

Of the 20 cases accepted as Hashimoto’s disease, 
18 presented the features just described. Of tlie 
other 2 cases, I contained a much greater degree of 
fibrosis than usual, producing a harder type of 
gland ; this was coupled with a greater number of 
giant cells. The other, whilst showing the typic:l 


A certain amount of normal thyroid epithel: am 
is usually present, but is mever seen to any g eat 
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m croscopical and microscopical picture, had one 
lo e which was somewhat adherent to the surround- 
in tissues; the opposite one was free. 

Except in these 2 rather atypical cases the clinical 
ar | pathological findings agreed closely. 


TREATMENT 


Treatment is usually by subtotal thyroidectomy. 

the 20 patients in this review 13 were treated in 

; way and all of them developed myxcedema, for 

» ich they are still taking thyroid extract. Four 
; ients with an asymmetric gland and pressure 
, aptoms had a hemithyroidectomy. Three of 
, se became myxcedematous, and at least one had 
typical ‘recurrence’ consisting of a struma 

ly 1phomatosa in the remaining half thyroid. 

The operation is attractively easy. The firm 
gi nd lifts up well and the lobes can be enucleated 
fr.m their bed without difficulty. The main vessels 
ai distinct and are ligated after a dry dissection 
fr m the avascular gland and its non-adherent fascia. 
T xe danger lies in removing too much of the thyroid ; 
a radical operation is quite unnecessary and only 
e sures the development of myxcedema. Recurrent 
leryngeal nerve injury (2 cases) and post-operative 
tetany (1 case) are other disadvantages of the large 
resections commonly undertaken for this condition. 

It may be asked, what is the need for operation ? 
The following are the chief indications: first, the 
unsightly goitre is removed; secondly, the mild 
obstructive symptoms are relieved ; and lastly, car- 
cinoma can be excluded. If these benefits can be 
obtained with any form of management other than 
removing the remaining functioning thyroid tissue, 
such a method should be carefully considered. 

If biopsy is performed it need only be a limited 
operation ; the typical appearance of ‘the gland is 


Fic. §75.—Lymphoid follicle in centre of field. Epithelial cells 
can 


seen outside this. H.andE. 102.) 


1oted, and a small piece is removed for histological 
‘xamination. If pressure symptoms have been 
roublesome the isthmus is divided or removed. It 
s often useful to give thyroid extract to these patients 
vefore operation; the improvement may be quite 
urprising, their troubles take on a different per- 
pective, and it often becomes clear that nothing 
nore need be done. 


DISEASE 475 


Irradiation has been recommended for this 
condition (Schilling, 1945). The effect. rapid and 
is probably confined to the abnormal lymphoid 


Fic. §74.—Low-power view a — follicles. H. and E. 
x §0. 


infiltration which composes the main bulk of the 
goitre. Radio-active iodine is not a suitable method 
of applying radiations because of its selective effect 


Fic. 576.—Diffuse infiltration with lymp 
cells. H.andE, (x 115. 


upon the functioning thyroid tissue. Biopsy is an 
important part of the treatment if radiotherapy is 
to be used. It may be that the two procedures will 
come to be regarded as complementary, since the 
operation provides necessary information without 
harm to the patient, and the subsequent irradiation 
generally removes the goitre and any local symptoms 
which it may be causing. 
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DISCUSSION 


The most striking features from the pathological 
point of view are the changes in the epithelium and 
the increase in lymphoid tissue. 

The change of the epithelium to the pale eosino- 
philic type is a most characteristic finding in our 
material and is present in all our cases. This eosino- 
philic type of cell is often associated with the name 
of Hiirthle (1894), who described it in the thyroid 
of young dogs, although, as he acknowledged, it had 
already been described by Baber (1876) in the same 
animal. Lennox (1948) would rather attribute this 
type of cell to Askanazy (1898), who described it as 
occurring in human toxic thyroids. We regard this 
cell as derived from normal acinar epithelium, and 
in our material transitions from one form to the 
other can be seen. This view is supported by 
Hellwig (1938) and Schilling (1945). It is found 
in a wide variety of conditions, such as toxic adenoma, 
Graves’ disease, and simple goitre. One of us 
(R. H. H.) has seen a nodular goitre where some of 
the nodules are made up entirely of this type of cell, 
whilst others are made up of the more usual type. 
It is therefore not specific for Hashimoto’s disease, 
although in this condition it is seen in 100 per cent 
of cases and always to a considerable extent. The 
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Table IV.— CLINICAL FEATURES OF 3 CASES OF RIEDEL’S DISEASE 


PRE-OPERATIVE 


to see how misleading a biopsy could be in the di g- 


nosis of struma lymphomatosa unless all the ave l- 
able evidence is taken into account because of tie 
way in which similar changes occur in a focal fom 
in other conditions. 


We have not been impressed with the amount >f 


fibrosis seen in this condition, and it has never be :n 
enough to make the gland really hard. This is in 
marked contrast with Riedel’s struma. It seeris 
more than likely that the major factor in produci:g 
the firmness of the Hashimoto gland is the increa ie 
in cellular elements. It has already been mention d 
that 2 atypical cases were encountered, that is, cases 
which clinically presented the features of Hashimoto's 
struma but from a pathological point of view showed 
slight deviations from the usual picture. There 
was little to suggest that these 2 cases could have 
been in the process of transition from the diffusely 
enlarged and moderately firm Hashimoto’s struma, 
to the shrunken, iron-hard, and localized lump which 
is Riedel’s disease. Unless all available data is taken 
into account such atypical cases can be most difficult 
to diagnose. 

Association with Riedel’s Struma.—Riedel’s 
disease (Riedel, 1896, 1897, and 1910) consists of 
an extreme hardening of the gland due to dense 


POST-OPERATIVE 


OPERATION MyxapemMa 


MyYxcDEMA 


3 mth. 


Right lobectomy 


9 mth. _ 


Subtotal thyroidectomy 


Not known Bilateral 


Biopsy 


nature of the cell has given rise to varied interpreta- 
tions, and because of the tendency to hypothyroidism 
in these patients we agree with Graham (1940) and 
Friedman (1949) that these cells are degenerate. 
This type of epithelium was not seen in the cases of 
Riedel’s struma which we have examined. 
Lymphoid follicles and diffuse infiltration with 
lymphocytes and plasma cells are present to a 
marked degree in all our cases. It should be stated 
now that this change is not specific for Hashimoto’s 
disease. Focal proliferation of lymphoid tissue is a 
constant finding in Graves’ disease; Simmonds 
(1913) described it in 75 per cent of toxic goitre and 
15 per cent of non-toxic goitre. This has led to a 
great deal of confusion in the diagnosis of Hashimoto’s 
disease and the tendency to diagnose this condition 
merely because of the presence of lymphoid ele- 
ments is to be deplored. It seems likely that Vaux 
(1938) included cases of Graves’ disease in her cases 
of early Hashimoto’s disease. Lymphoid follicles 
plus the presence of the distinctive epithelial changes 
are frequently found in other conditions, usually in 
a focal manner, and the combination of the two is 
not sufficient justification for the diagnosis of 
struma lymphomatosa. The histological change 
must be considered along with the pale, firm, 
enlarged, non-adherent thyroid and the clinical 
picture before the diagnosis can be made. It is easy 


fibrosis, which also causes adherence to the sur- 
rounding structures. A similar condition had been 
described previously by Semple (1869) and Bowlby 
(1885). 

We have encountered only 2 cases of this kind 
in the 600 thyroidectomies at St. Mary’s Hospital. 
Another was included in the group from St. 
Thomas’s. A brief summary of these is given in 
Table IV. 

The pathological picture is one of extreme 
fibrosis with great diminution of epithelial elements 
and moderate lymphocytic infiltration. Adhesion to 
adjacent muscles was present in all. 

Ewing (1928), on the basis of 4 cases, suggested 
that Hashimoto’s disease and Riedel’s disease are 
different stages of the same process, and in this 
contention he has been supported by several obser- 
vers, including Boyden, Coller, and Bugher (1935), 
Vaux (1938), and Womack (1944). On the other 
hand, the concensus of opinion nowadays denies 
that Hashimoto’s struma is the precursor of Riedel’s 
(Graham and McCullagh, 1931; McClintock and 
Wright, 1937; Joll, 1939; McSwain and Moore, 
1943; and Schilling, 1945). The evidence is as 
follows :— 

Age.—Hashimoto’s disease tends to occur at ¢ 
later age than Riedel’s, which is not what would be 
expected if the former preceded the latter. From 
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a <cudy of collected cases, McClintock and Wright 
(1°37) found the average ages to be 49:2 years and 
403 years respectively. The ages of our series 
wee: Hashimoto, 52 (mean), with extremes of 
32 and 70 years; Riedel, 23, 42, 64. 

Sex.—The same authors found the sex incidence 
to differ, the percentage of females affected in 
H: shimoto’s struma being 98-6 per cent and only 
81 3 per cent in Riedel’s. In our small series only 
1 1ale was found amongst 20 cases, whilst 1 of the 
3 ases of Riedel’s struma was a male. 

Clinical —The incidence of hypothyroidism is 
m re marked, both pre- and post-operatively in 
H: shimoto’s struma, which again is rather anomalous 
if this condition is regarded as the earlier stage. 
Tie local appearances of the two conditions are 
co npletely different. 

Anatomical Findings.—The diffuse involvement 
in Hashimoto’s struma is to be contrasted with the 
as "mmetrical involvement of Riedel’s. ‘The extreme 
hardness of the gland and the adherence to sur- 
rounding structures, which is such a marked feature 
of Riedel’s struma, is not encountered in Hashimoto’s. 
Tue perithyroid involvement in Riedel’s struma is 
so marked that de Courcy (1942) suggested that the 
changes in the gland were the result of ischemia 
caused by endarteritis of the nutrient vessels after 
traversing a perithyroid inflammatory area. 

A rather similar sclerosing fibrosis has been des- 
cribed by Tubbs (1946) around the superior vena 
cava, densely invoiving all the surrounding tissues 
and causing obstructive symptoms. It is possible 
that many of the changes in the gland itself in 
Riedel’s disease are secondary to an extrinsic process 
of this kind. 

A direct way of confirming that Hashimoto’s 
struma is an earlier phase of Riedel’s would be to 
follow the progress of a Hashimoto gland in which 
biopsy or unilateral operation had been performed. 
In Cases 7 and 12 (Table III), biopsy was carried out 
18 and 30 months ago; so far there is no sign of 
Riedel’s disease developing in them. Neither has 
this change taken place in the 4 cases in whom 
hemithyroidectomy had proved the diagnosis of 
Hashimoto’s struma. The ‘recurrence’ in these 
cases is clinically of the true Hashimoto type. 

Association of Hashimoto’s Disease with 
Thyrotoxicosis.—In no case in this series could 
thyrotoxicosis be recognized at the pre-operative 
examination or in the past history. One patient 
with Riedel’s disease (Table IV, Case 2) had been 
thyrotoxic before operation. We can, therefore, see 


little reason to believe that Hashimoto’s disease is - 


preceded by thyrotoxicosis, as suggested by Eason 
(1928) and Vaux (1938). Lymphoid follicles and 
characteristic pink granular epithelial changes are 
common in toxic goitre and there is no doubt that 
many have been described as struma lymphomatosa. 
(Greene (1950) believes that patients with toxic goitre 
containing lymphadenoid nodules are suffering from 
carly Hashimoto’s disease, and Levitt (1951, 1952) 
pictures the evolution of thyrotoxicosis ugh 
'ashimoto’s disease to Riedel’s disease. None of 
‘he 20 cases considered here seems to have passed 
‘hrough a toxic phase; the only patient with toxic 
‘ymptoms was one with Riedel’s disease who was 
hyrotoxic immediately before her operation. It 
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seems unlikely on this evidence that these three 
disease processes are related. 


CONCLUSIONS 


1. Twenty cases of Hashimoto’s struma have 
been discussed. 

2. This condition is easily recognizable, particu- 
larly when associated with myxcedema, as the usual 
cause of a firm diffuse goitre in middle-aged women. 

3. It is twice as common as carcinoma of the 
thyroid in this series. 

4. The histological features are discussed and 
are correlated with the clinical findings. 

5. There is no significant relationship between 
Hashimoto’s disease and either Riedel’s disease or 
thyrotoxicosis. 

6. A conservative attitude in treatment is sug- 
gested. 


Our thanks are due to Professor W. D. Newcomb, 
Professor C. G. Rob, and Sir Arthur Porritt 
for advice and criticism; to the Surgeons of 
St. Mary’s and St. Thomas’s Hospitals for per- 
mission to use their cases; to Professor W. G. 
Barnard for access to the Pathological material at 
St. Thomas’s Hospital; and to the Photographic 
Department of St. Mary’s Hospital for certain of 
the illustrations. 
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GASTRIC AND RENAL LEIOMYOSARCOMA 
By J. A. KERR, HAsTINGs 


GASTRIC LEIOMYOSARCOMA 


LEIOMYOSARCOMA is a rare condition of the gastro- 
intestinal tract. At the Mayo Clinic, Marvin and 
Walters (1948) found it to be one of the rarest 
tumours of the stomach, comprising 10 per cent of 
all gastric sarcomata, of which in turn the proportion 
to gastric carcinoma is I per cent. 

Ripstein and Flint (1952) report that while some 
workers believe that sarcomatous tumours originate 
from previously benign leiomyomata, Ewing states 
that many and probably all of these tumours are 
malignant from the start. Cohnheim suggests an 
origin from embryonal cell rests. This view is 
supported by reports of multiple tumours in the 
stomach from Fleming (1951), Schindler, Blomquist, 
Thompson, and Pettler (1946), and Golden and Stout 
(1941). 

There are reports of histologically benign tumours 
which have metastasized. Different areas of the 
same tumour often show a variable histology. These 
tumours are not encapsulated and tend to inter- 
digitaté with normal muscle at the periphery. Most 
of these growths are relatively well differentiated 
and show only moderate pleomorphism and few 
mitoses. This, with the length of history, up to 
10 or 16 years, and the good results from operation 
suggest a comparatively low degree of malignancy 
or a premalignant state. Golden and Stout (1941) 
report one third of leiomyomata as malignant and 
note the slow growth of metastases. 

Arising from the smooth muscle, leiomyo- 
sarcomata may occur in any part of the stomach 
except the orifices. Conley and Olwin (1941) report 
equal involvement of both curvatures, most frequently 
in the region of the pylorus and to a less extent in 
the cardia. Anterior and posterior surfaces may 
equally be the site. They may grow from the muscle 
coat outwards or inwards, the outer growing ones 
becoming pedunculated, enlarged and soft with 
cystic cavities which may rupture into the peritoneal 
cavity with peritoneal metastasis and peritonitis, 
Watson (1949). 

Fleming (1951) notes wide dilatation of serous 
blood-vessels, and both he and Schindler and others 
(1946) report metastases to perigastric lymph-nodes. 
Ripstein and Flint (1952) regard this as rare and 
report direct extension to the hilum of the spleen. 
Greathead (1949) reports direct extension infiltrating 
the liver. The liver is the most common site of 
metastases with multiple cystic tumours. Conley and 
Olwin (1949) collected 98 cases from the literature 
with only one which had metastasized beyond the 
abdominal cavity, in the lungs, pericardium, heart, 
mesenteric lymph-nodes, gall-bladder, liver, peri- 
toneum, vertebre, and ribs. Palmer (1948) reports 
involvement of a left supraclavicular gland. 

McNeil and Hesse (1947) regard endogastric 
extension as more frequent. Schindler and others 
(1946) are of the opinion that the mucous membrane 
is intact for a long time and then ulcerates. He has 


seen ‘ slight central ulceration’, also ‘two dimp :s, 
probably healed ulcers, and just proximal a secc ad 
leiomyosarcoma 2 cm. in diameter’. Of 4 cases - ot 
visualized by X rays, he visualized two with he 
gastroscope. He describes ‘bridging folds’ in 
cases of submucosal tumour. Palmer (1948) repc ‘ts 
increased mucosal translucency and made a p e- 
operative gastroscopic diagnosis. Marshall aid 
Meissner (1950) report compressed and thin ovir- 
lying gastric mucosa, and that necrosis, either focal 
or involving the whole tumour, was common. 

X-ray findings by Schindler and others (19.6) 
are gastric filling defect, a central niche and fistulz, 
also rubbery feel. Wyman (1951) notes an irregular 
filling defect with roughly rounded upper border, 
and within this filling defect a large ulceration 2 cin. 
by 2 cm. deep with large rectangular pooling of 
barium within the mass. 

Symptomatology.—Record of symptoms was 
found in 16 of the reported cases. 

Eight were alive and well after operation, with 
no evidence of metastases. Of these, external 
evidence of hemorrhage, which may be severe and 
recurrent, up to IO or 16 years, was the presenting 
symptom in 3 and was observed in 5, as melzna in 
4 and as hematemesis in 2. In 2 others weakness 
was the presenting symptom. One case only of the 
8 did not suggest hemorrhage. 

The presenting symptom in the other 3 cases was 
epigastric pain or discomfort, which was present in 
5 cases. This may be of the gastric ulcer type and 
relieved by medicine. 

A mass was palpated and pain referred to the 
shoulder in 1 case, which showed spread beyond the 
stomach, Laube (1950). 

Pain referred across the abdomen with anorexia 
and loss of weight was present in 1 case, with direct 
spread to the spleen. 

Vomiting was recorded in 1 case with large 
intragastric tumour, and only after a heavy meal. 

It is reported that a rubbery mass may be felt 
even in operable cases. Obstruction is rare. 

Anemia is present in almost all cases, hyper- 
chromic or hypochromic. 

Fractional test-meal shows free HCi in 73 per 
cent of cases. 

Age of reported cases is from 16 years to 69, 
usually fourth and fifth decades. Sex incidence is 
equal. Vitality is unaffected. 

Late symptoms suggestive of metastasis are loss 
of weight, nausea and vomiting, and referred pain 
across the abdomen or to the back and shoulder 
which suggest local spread. 

Of the 8 cases with metastases, epigastric pain 
was reported in 6 and was the presenting symptom 
in 5. Two had referred pain. Loss of weight was 
recorded in 6 cases and was the presenting symptom 
in 2. A mass was palpated in 4 cases; 4 had 
vomited. One case had hematemesis as the pre- 
senting symptom, one weakness as the presenting 
symptom, and one melzna. 
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GASTRIC AND RENAL LEIOMYOSARCOMA 


Treatment.—The tumours are not radio- 
itive. 

[reatment is by operation, subtotal gastrectomy 

cesophago-gastrectomy. Schindler and others 

6) state that surgery is eminently satisfactory 

that in leiomyosarcoma the surgeon cannot 

y be too courageous. Golden and Stout (1941) 

» that operation even in the presence of metastases 

« give many years of good health. Conley and 

in (1949) give an average course of three years. 

mdler and others (1946) record a seven-year 
ival. 


RENAL LEIOMYOSARCOMA 


crosbie and Pinkerton (1932) comment on the 

tive frequency of leiomyosarcoma in the uterus, 
oc: isional occurrence in the ovary, gastro-intestinal 
tra t, bladder, breast, and prostate, and the extreme 
rar ty of smooth-muscle tumours of the kidney. 
TI *y report 1 personal case of leiomyosarcoma of the 
kic 1ey arising from the outer wall of the renal pelvis. 

Kretschmer (1952) reports I case and found 
rec rds in the literature of 14 cases of this very rare 
co. dition. Smith (1935) reports 1 case of leio- 
m\osarcoma in 40 cases of tumour of the upper 
ur.aary tract. 

In a review of 35 renal sarcomata removed 
surgically at the Mayo Clinic from 1904 to 1940, 
Weisel, Dockerty, and Priestley (1943) found 3 
leiomyosarcomata, possibly originating from the 
smooth-muscle elements of the renal pelvis or 
capsule. The appearance was unlike that seen in a 
fibrosarcoma, but was identical with the micro- 
scopical appearance of malignant uterine fibroid. 

Tetelman and Lisa (1945) report the incidental 
finding at necrospy of a nodule attached to the 
cortical surface of the kidney. This tumour, 2 cm. 
in diameter, appeared to arise from the capsule. 
The underlying cortex was invaded by small pro- 
jections arising from the mass, and in these foci 
the nuclei were larger, plumper, very hyperchromatic, 
and had large prominent nucleoli. Mitoses were 
absent. Special stains confirmed the myomatous 
character of the tissue. 

In 1929 Berry reported 2 cases, both at the lower 
pole and subcapsular. In 1901 Lartigan and Larkin 
reported 2 cases of multiple benign subcapsular 
leiomyomata. In 1 case the tumours appeared to 
originate from the walls of blood-vessels. 

In 1937 Mintz reported 4 cases from the 
Massachusetts General Hospital, including 1 bilateral 
renal lipoleiomyosarcoma, and in 1946 da Silva 


Horta reported a Grawitz tumour of a kidney . 


with sarcomatous, leiomyomatous, and chondroma- 
tous structure. 

Berry (1929) records the microscopical appearance 
of smooth muscle cells which vary in maturity in 
diferent areas, some with relatively well-formed 
filrillar elements, whilst others are more embryonic 
Ww th little fibrillar development and large vesicular 
niclei with occasional mitotic figures. He regards 
the tumours as on the borderline between benign 
aid malignant neoplasms and thinks they may arise 
fr>m sarcomatous degeneration of myomata or from 
er bryonic rests. He reports a well-formed capsule 
v a in places has been invaded and split by the 
g . 
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Patch (1937) made similar comments, and quotes 
Dr. Rhea on the importance of proper fixation and 
careful staining in the differentiation from fibroma 
or fibrosarcoma. He records direct invasion of the 
kidney substance and extension through and beyond 
the kidney capsule and involvement of the peri- 
pelvic fat, also extension into the renal vein. 

Kretschmer (1952) reports compression atrophy 
and Bagolan (1950) records destruction of the renal 
parenchyma and extension into the peri-renal fat. 

Cooke (1933) reports total destruction of the 
kidney substance with innumerable secondary de- 
posits in the omentum and peritoneum. The liver 
was also the seat of extensive metastasis. The other 
organs were normal. 

Tetelman and Lisa (1945) report primary 
leiomyosarcoma of the right kidney with lymphatic 
and peritoneal metastases. 

Symptomatology.—Shaheen, Cassano, and Lisa 
(1944) report a symptomless leiomyosarcoma of the 
kidney found at necropsy. 

Of 11 cases with ages from 26 to 86 and approxi- 
mately equal sex incidence, reported with their 
symptoms, pain in the side was the presenting 
symptom in 7 cases. A mass was palpated in 8 cases 
and was the presenting symptom in 2. Hematuria 
was present in 3 cases, 2 of these with pain, the other 
1 case bilateral and therefore inoperable. Frequency 
was present in 3 cases, 1 of these with infection and 
all 3 with pain. Vomiting was reported in 2 cases, 
1 case bilateral, the other with pain recovered after 
operation. Loss of weight was reported in 2 cases, 
one a woman of 86 with lymphatic and peritoneal 
metastases, the other a woman of 35 who recovered 
after nephrectomy. 

Pyelogram shows the filling defect of a tumour. 

Treatment.—Nephrectomy has been successful 
in IO cases. 

Crosbie and Pinkerton (1932) report the success- 
ful removal from a woman of 35 of a large irregular 
kidney surrounded by very large veins. Berry (1929) 
reports removal of a large growth markedly adherent 
with many adventitious vessels, but no apparent 
glandular involvement, from a woman of 26 who 
was alive and well two and a half years later with no 
evidence of metastasis. 

Other patients alive and well after operation are 
reported by Smith (1935) eighteen months, Swan 
(1933) one year, Bugbee (1929), Kretschmer (1952), 
Patch (1937), Mintz (1937), Weisel, Dockerty, and 
Priestley (1943). 


CASE REPORT 


The following case appears to be unique in that 
removal of an unusual ulcerated gastric tumour was 
followed a year later by removal of a renal tumour with 
similar microscopical appearance. Both gastric and 
renal tumours were identified as leiomyosarcomata. 

The sequence of events was :-— 

June, 1950: Onset of gastric symptoms. 
March, 1951: Gastric resection. 

July, 1951 : Started work as a bricklayer. 
February, 1952: Onset of renal symptoms. 
February, 1952: Right nephrectomy. 

July, 1952: Resumed work as a bricklayer. 

Gastric Tumour.—On March 1, 1951, Dr. Julius 
Unter referred for consultation a man of 44 who had 
been perfectly fit until nine months previously, June, 
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1950, when after the first few mouthfuls of a hot meal 
he would complain of heartburn, epigastric pain with 
nausea. If he then retched and vomited he felt better 
and could finish the meal without further discomfort, 
but the pain might last an hour and was relieved by 
medicine. 

These symptoms were only after hot meals and for 
the last fortnight there was no sickness. There was 


FiG. §77.—Radiograph of the stomach tumour showing a 
large round filling defect on the greater curvature with the crater 
of a necrotic ulcer in the middle. 


never any pain after bread and butter, but recent food 
selection against fat, pastry, and puddings, besides 
rabbit, potatoes, cabbage, and meat. He could take eggs. 

There was excess of flatulence, which passed up and 
down with relief. Appetite was very good. He had 
lost weight but not recently. Bowels open regularly 
and normal. No radiation of pain and no pain in the 
back. 

General clinical examination revealed internal piles 
and some deep tenderness at McBurney’s point and 3 in. 
to the right of the umbilicus. The right kidney was 
found not to be tender. 

Fig. §77 shows barium meal on March 9. Dr. T. D. 
Overend reported: ‘“ Large round filling defect on 
greater curvature of stomach to anterior side of stomach. 
Crater of breaking-down necrotic ulcer in its middle. 
Signs are those of a neoplasm, possibly sarcoma. No 
abnormality seen in follow-through. No abnormality 
seen in chest.” 

Re-examination of the abdomen on March 15 revealed 
a slightly tender deep tumour, vertically mobile with 
respiration, as big as an orange, a little irregular, firm, 
or elastic, above and to the right of the umbilicus. 

Gastroscopy on March 21 confirmed the presence of 
a space-occupying lesion, immobile, irregular, but smooth 
and roughly spherical, in the anterior wall of the stomach, 
eroded at one place, partly hiding the pylorus, apparently 
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as big as a polo ball, and no normal folds of mvu20% 
were seen proximal to it. 

Fractional test-meal showed normal acidity and 
emptying and was otherwise normal. 

AT OPERATION.—On March 29, a five-sixths sub otal 
gastric resection was performed, removing a local zed 
tumour the size and shape of a tennis ball, involving the 
greater curvature and the anterior wall of the ston ach 
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Fic. §78.—Retrograde pyelogram of the right kidney show- 
ing distortion of the calices from a tumour replacing the lower 
three-quarters of the organ. 


S 
nearer the pylorus. Soft glands were around the pylorus, g 
around the left gastric artery, and in the greater omentum § |; 
adjacent to the colon; these appeared to be within the § , 
bounds of normality. P 
Convalescence was uneventful and the patient gained 
weight. There were no further symptoms until hema- ' 
turia, for which he saw Mr. N. L. Shepperd on Feb. 4, § ; 
19§2. | 
Renal Tumour.—Mr. Shepperd has kindly sup- . 


plied the following details :— 

Previous History.—First presented himself in the 
Urological Department in February, 1952, complaining 
of two recent attacks of symptomless hematuria. 

On EXAMINATION.—A fit, well-nourished bricklayer. 
Normal genitalia. Right kidney just palpable. Midline 
incision—upper abdominal—from an operation one year 
previously by Mr. Kerr (gastrectomy). 

I.V.P.: Left kidney, normal in shape and position. 
Right kidney, gross filling defect from a tumour occupy- 
ing at least three-quarters of the kidney. 

Ascending pyelograms: Left, normal. Right, con- 
firms grave distortion of calices. Abnormal kidney 
shadow (Fig. 578). 

Diagnosis: Malignant disease of the right kidney. 
Unknown pathology. 

AT OPERATION (February, 1952).—Right nephrectory. 
At operation the pedicle and perinephric tissue were 
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GASTRIC AND RENAL LEIOMYOSARCOMA 


fou: d to be free from secondary deposits or extension 
rowth. Kidney shelled out easily and no glands 
palpable along the aorta. Renal capsule unbroken, 
stretched. No enlargement of perinephric veins. 
nt made an uneventful recovery. 
OLLOW-UP.— 
ugust, 1952: This man is still working as a brick- 
lay in perfect health. Thoracic radiographs: No 


l'1G. §79.— Painting of the mucosal surface of the 
stomach showing ulceration and smooth stretched-out 
mucous membrane. 


evidence of secondary deposits in mediastinum, no 
intestinal symptoms. 

Dec. 23, 1952: He is perfectly fit and having no 
trouble and has put on weight. General clinical examina- 
tion revealed no evidence of recurrence or of fresh 
tumours. Blood-hemoglobin 12 g. per cent (81 per cent 
Sahli) ; in February it had been 76 per cent Sahli. 

PATHOLOGICAL REPORT AND DIscussion.—The sur- 
gical specimens (Figs. 579-581) have been presented to 
the Museum of the Royal College of Surgeons of England, 
and the following report has been received from the 
Pathological Curator. 

Stomach.—The excised portion of the stomach 
presents a circumscribed rounded tumour 2 in. in 
diameter, embedded in the wall. The convex projec- 
tion into the gastric lumen is covered with smooth 
stretched-out mucous membrane except in the centre, 
where there is a sharply defined punched-out ulcer, 
} in. in diameter and about } in. deep. A similar pro- 
jection on the serous surface where it is crossed by the 
attachment of the great omentum is roughened in part 
by inflammatory exudate, and there is a number of soft, 
swollen lymphatic glands, one of which shows patches 
of brown pigmentation. 

No characteristic structure is visible on the cut sur- 
fac: of the tumour owing to widespread inflammation 
an necrosis resulting from the ulceration, but there are 
in ications of rounded lobules of solid white growth 
wih intervening bands of brown pigment (Fig. 580). 

The microscopical structure shows bands of cellular 
fib ous tissue containing numerous phagocytes, packed 
wi 1 blood-pigment, surrounding irregular lobules of 
ro: nded cells with large vesicular nuclei and abundant 
eo: nophilic cytoplasm interspersed with numerous multi- 
nu leated tumour giant cells. The appearance is much 


Fic. 580.—Painting of the 
divided stomach tumour showing 
ulceration and rounded lobules 
of solid white growth with inter- 
vening bands of pigment. 
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distorted by inflammatory cedema, which gives the 
tumour cells a distinct papillary arrangement in places 
(Fig. §82), though their spindle form is still evident at 
the periphery of the lobules. 

The glands show inflammatory changes only and one 
contains numerous phagocytes loaded with hemosiderin 
pigment. 

Kidney.—The kidney contains a rounded circum- 
scribed tumour, 34 x 3 in., replacing the lower three- 
quarters of the organ, and smoothly covered by the 


Fic. §81.—Painting of the divided 
kidney tumour replacing the lower three- 
quarters of the organ. The tumour is 
sharply defined and appears to be encap- 
sulated. A solid tumour faintly lobulated. 


renal capsule. The cut surface shows a solid tumour 
with a faintly lobulated pattern and a slight yellow tint. 
The tumour is sharply defined and appears to be encap- 
sulated (Fig. 581). 

Microscopically the tumour consists essentially of 
broad spindle cells with oval vesicular nuclei and eosino- 
phil cytoplasm. In less differentiated areas the cells do 
not entirely lose their spindle form and there are none of 
the giant cells resembling those seen in the stomach 
tumour. There are numerous small blood-vessels, the 
walls of which appear to blend with the tumour cells, 
and a considerable amount of fat is distributed throughout 
the tumour (Figs. §83, 584). 


DISCUSSION 


The macroscopical appearance of the stomach 
lesion is that of a connective-tissue tumour of the 
wall, but the microscopical picture is misleading. 
The large rounded cells, widely separated by oedema, 
and the distinct papillary arrangement in places at 
first gave rise to a suspicion that this might be an 
epithelial tumour derived from some undiscovered 
site elsewhere—such as the kidney—but this suspi- 
cion was discounted by the clinical findings. 

The removal of the renal tumour nearly a year 
later heightened the coincidence, but histological 
examination of the second tumour, which was not 
complicated by inflammation, leaves no doubt that 
it is a leiomyosarcoma. Comparison with the less 
cedematous areas of the stomach tumour confirms 
that they are essentially of the same structure, 
though the tissues are not well enough fixed to 
allow the demonstrations of myofibrils. 
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Fic. 582.—Photomicrograph of the stomach tumour showing 
H. and E. 


the papillary structure. (x 130.) 


distant metastasis, although changes in the tumour 
cells may indicate malignant potentialities. Cases 
have been recorded in which the removal of histo- 
logically benign tumours has been followed by 


FG. §84.—Fat cells in the renal tumour. H.andE. (x 130.) 


distant metastasis, so that the histological appearance 
is not a reliable guide to the outcome. 

In the present case both tumours show cyto- 
logical evidence of malignancy, but in neither is 


It is well recognized that leiomoymas tend to 
merge into the surrounding tissues, so that malig- 
nancy cannot definitely be established in the absence 
of clear-cut infiltration of adjacent structures or 
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there any clear evidence of invasion of adja ent 
structures. Even the gland which has taken up 
blood-pigment from the stomach tumour show: no 
evidence of metastasis. 


Fic. 5§83.—The renal tumour. The walls of blood-vessels can 
be seen to be merging with tumour cells. H.andE. (x 130.) 


Although the clinical sequence suggests that the 
stomach tumour has given rise to a secondary 
deposit in the kidney, it is just as likely that the 
tumour is of multicentric origin. 

These tumours may be multiple in the same 
organ and both the stomach and the kidney are well- 
recognized sites. In the absence of clear-cut 
invasive characters or distant metastasis elsewhere 
it seems most probable that these two tumours have 
arisen independently, although both must be regarded 
as potentially malignant. 


SUMMARY 


The frequency, aetiology, morphology, site, 
spread, radiography, symptomatology, and treatment 
of gastric and renal leiomyosarcoma are discussed. 

The occurrence of gastric and renal leiomyo- 
sarcoma in the same patient is recorded. 


I wish to thank Dr. L. W. Proger for the identifica- 
tion and description of the tumours and for discussing 
the pathology, and the technical staff of the Royal 
College of Surgeons of England for the photo- 
micrographs; Mr. N. L. Shepperd for his notes 
on the renal tumour and for the pyelogram; Miss 
J. M. Mellor for the paintings ; and to record my 
indebtedness to the late Dr. T. D. Overend for the 
gastric radiograph and to Messrs. Marriott for the 
prints. 
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HEMANGIOSARCOMA 
A CASE WITH LYMPHATIC AND HEMATOGENOUS METASTASES 


By RONALD W. RAVEN, O.B.E., AND A. C. CHRISTIE 


FROM THE ROYAL CANCER HOSPITAL, LONDON 


THE rarity of malignant tumours of undoubted 
vascular origin warrants the publication of each 
case. Some of the examples reported in the litera- 
ture exhibited hamatogenous metastases and others 
dissemination to the regional lymph-nodes. In the 


case presented here both hematogenous and lym- 
phatic metastases were found, there being only one 
other report (Lane, 1952) of both methods of spread 


occurring simultaneously. There are few records 
relating to the surgical treatment of these tumours 
and therefore our experience of this patient may be 
of interest. A careful study has also been made of 
the pathology, and a number of important observa- 
tions are presented. 


CASE REPORT 


Mrs. E. M., aged 61, was seen in July, 1948. She 
stated that her left arm was disfigured from birth by an 
extensive nevus, and a lump appeared in 1943 which 
began to increase in size and became purple in colour and 
painful in 1945. Multiple operations were performed on 
this limb during childhood, the first at the age of 2 years, 
and six months ago the lump was removed. No other 
member of her family had similar nzvi, nor had her two 
children aged 19 and 21. 

Examination showed a large, irregular, diffuse 
‘ angioma ’ on the posterior aspect of the left arm extend- 
ing from a point 2 in. below the posterior axillary fold 
down to the region of the wrist. Its extent was minimal 
on the forearm and maximal in the upper arm, where, on 
the outer aspect bordering on part of the angioma, there 
was a recurrent tumour mass (§ x 3 cm.) close by one of 
he numerous old healed surgical scars. No other 

bnormality was found. 

In August, 1948, this recurrence was widely excised, 
long with part of the sheath of the underlying triceps 
nuscle. It consisted of an irregular mass of unencapsu- 
ited angiomatous tissue, measuring 6 cm. in its longest 
‘imension, extending down to and involving the deep 
ascia and containing areas of recent hemorrhage and 
hrombosis. 


In April (Fig. 585) and in November, 1949, two 
further recurrences, both soft, ill-defined, non-encapsu- 
lated, hemorrhagic tumours lying in the subcutaneous 
tissues and extending into the adjacent muscle, were 
widely excised. Neither an arteriogram nor a phlebo- 
gram, in March and May, 1949, resp®ctively, showed 
penetration of the tumour by radio-opaque dye. 

In April, 1950, another extensive recurrence (Fig. 586) 
was present and an amputation was advised but the patient 
refused it. A course of radiotherapy (6000 r in 34 days) 
was given. A radiograph of the chest showed no 
metastases. 

There was no improvement in the local condition and 
no evidence of metastases, so in August, 1950, an inter- 
scapulothoracic amputation was performed, and the 
patient was up and making an excellent recovery until 
a massive pulmonary embolism occurred seventeen days 
later which proved fatal. 

The amputated limb was markedly cdematous 
throughout and the contours of the upper arm were 
greatly distorted by massive encircling growth which, 
medially and posteriorly, had produced raised ulcerated 
areas of firm consistency measuring up to 13 x IO cm. 
Elsewhere the intact skin surface showed firm, bluish, 
projecting tumours, the largest measuring 3-5 x 3 x Icm. 
high, and soft, cystic, pink and blue protrusions. 


Scattered beyond these, almost to the wrist distally and 


to within 15 cm. of the shoulder-joint on the posterior 
axillary wall, were ill-defined, purplish areas of cutaneous 
discoloration. In the subcutaneous tissue of the thoracic 
wall there was a separate tumour mass (4°5 cm. in its main 
diameter) infiltrating the underlying muscle. The veins 
in the muscles between this focus and the axillary wall, 
as well as the basilic, axillary, and subclavian vessels, 
contained dark red and whitish thrombus both loose and 
adherent to the intima. Two enlarged lymph-nodes 
X 3°O X 2°3.cm. and 1-5 cm. in diameter respectively) 
were present in the axilla ; each contained soft, dark red, 
and partly whitish tumour. 

HisToLoGy.—The recurrence removed in 1948 shows 
diffuse invasion of the fatty subcutaneous tissue by masses 
of vasoformative tissue in an abundant stroma of dense, 
partly hyalinized, often hemorrhagic connective tissue, 
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interspersed with numerous clefts, occasionally filled with 
erythrocytes, but mostly empty and lined sometimes 
by a single layer, but more often by irregular masses, of 
endothelial cells. Although in occasional places giving 
the appearance of a typical benign cavernous angioma, 
the architecture for the most part is disorderly, with 
invasion of the surrounding fatty tissue by masses of 


Fi1G. §85.—Clinical photograph of the left upper arm in April, 
1949, showing an extensive recurrence of hamangiosarcoma. 


closely-packed, long, slender spindle cells often arranged 
in whorled fasciculi, bearing a strong resemblance to a 
spindle-cell sarcoma, or grouped so as to form narrow, 
elongated cords which, on cross-section, contain small, 
centrally-situated groups of two, three, or sometimes 
more, plump polyhedral cells with rounded, or often 
indented, ovoid vesicular nuclei. In formalin-fixed and 
paraffin-embedded sections stained with haematoxylin 
and eosin the latter have a well-defined nuclear membrane 
and a finely reticular chromatin pattern with a variable 
number of small chromatin knots at the intersection of 
the fine threads, but no actual nucleoli (Fig. §87). Some- 
times the cytoplasm of these rounded central cells is 
vacuolated with the nucleus pushed to the periphery, 
giving the appearance of incipient lumen formation. 

Both recurrences in 1949 show a similar histological 
picture, only varying as to the relative amounts of spindle- 
celled sarcoma-like tissue and blood-containing angio- 
matous areas. 

Sections from the upper arm removed by inter- 
scapulothoracic amputation show widespread infiltration of 
the skin and subcutaneous tissue by well-developed capillary 
angiosarcoma and sheets of anaplastic cells with pleomor- 
phic and hyperchromatic nuclei, the latter only occasion- 
ally showing vasoformative tendencies characteristic of 
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previous biopsies. For the first time occasional ¢ ant 
cells with single bizarre nuclei are present. Mir stic 
figures are very rare in all biopsies. In the subcutan: jys 
tissue small clumps of anaplastic tumour cells are inva: ng 
perivascular and perineural lymphatics. The smi ler 
axillary node, referred to above, was replaced by hen »r- 
rhagic tumour tissue, in some places showing a clo: :ly 
packed and whorled spindle-cell structure and, in oth rs, 
a histological pattern closely resembling a cavern us 
angioma. 

NeEcropsy.—The body was that of an elderly fem le, 
having recently had a left interscapulothoracic ampi a- 
tion ; the incision was healing by first intention. 

The right lung, in a pleural cavity free from adhesi: ns 
and any excess of fluid, contained three tumour depos ts, 
Two lay in the upper lobe (the larger measuring $ cm. in 
diameter and the smaller approximately 8 <x 4 mm. in 
cross-section) : the latter caused the overlying pleura to 
bulge slightly. The third (measuring 2 cm. in its long-st 
pleural dimension <x 8 mm. deep) was situated sub- 
pleurally in the lower lobe and was paler and firmer than 
the surrounding deeply congested parenchyma. 

The left lung, bound to the parietal pleura »y 
numerous old fibrous adhesions, contained five small 
deep red, firm, encapsulated lesions, three being sub- 
pleural and measuring 1 x 4 cm. deep, 8 x 4 mm., and 
2 mm. in diameter (the latter projected from the surface), 


Fic. §86.—Photograph of a cross-section of the right lobe 
of the liver showing a large, centrally necrotic metastasis partly 
surrounded by compressed parenchyma. 


and two within the substance of the lobes, the larger being 
spherical and 8 mm. in diameter. 

Both main pulmonary arteries and their primary 
branches were occluded by large twisted emboli, and 
many of their smaller divisions by secondary thrombus, 
the latter having arisen in situ. Both lungs were deeply 
congested, making it difficult to detect the small deposit, 
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Fic. 587.—Cytological study of the tumour recurrence (in 
eft sogee arm) removed in August, 1948, showing both a 
vhorled spindle-cell sarcoma-like pattern and loose cords of 
ells mostly seen in cross-section. H. and E. (x 80.) 


Fic. 589.—Cytological study of the right lung, showing a 
centrally necrotic, expanding, vascular tumour penetrating 
the alveoli and (in the top right-hand corner) invading the 
lymphatics surrounding a small arteriole. H.andE. (x 15.) 


Fic. 591.—Cytological study of the left lung showing a 
small arteriole (the seat of endarteritis) whose surrounding 
lymphatics are infiltrated by tumour with an open cavernous 
pattern. H. and E. (x 40.) 
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Fic. 588.—Cytological study of the pleural surface of the left 
lung showing a sessile, expanding metastasis, mainly extra- 
pleural, with a histologi pattern resembling a cavernous 
angioma. H. and E. (x 40.) 


Fic. 590.—Cytological study of the right lung showing 
parallel sheets of elongated spindle cells, often separated by 
spaces containing erythrocytes, invading an interlobular septum 
(on left-hand side). On the extreme right the vasoformative 
tissue is more open and hemorrhagic. H. and E. (x 80.) 


Fic. 5§92.—Cytological study of the metastasis in liver 
ce 


showing a mass of whorled spindle ls, the latter often 
opeeaans central, vacuolated, polyhedral cells. At its 
periphery the mass is es off cords of elongated cells into 
the surrounding pool of blood. H. and E. (x 80.) 
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which, with the one exception mentioned above, were of a 
similar dark-red colour; however, they were of slightly 
firmer consistency than the surrounding parenchyma, 
thus making them easier felt than seen. 

The liver (77 0z.) contained a large, mottled red and 
yellowish-white, partly hemorrhagic, soft, friable, 
unencapsulated, almost spherical tumour (9 x 9 x 8 cm.) 
within its right lobe and just beneath the diaphragmatic 
surface (Fig. 586): 2 cm. away in the surrounding 


FIG. 593.—Cytological study of the edge of large liver 
metastasis showing invasion of the parenchyma (upper right- 
hand corner) and (in centre) isolation of narrow strands of liver 


cells lihed on each side by a single layer of flattened and 
elongated endothelial cells. H. and E. (x 80.) 


compressed parenchyma was a small, spherical, unencapsu- 
lated, deep red deposit 3 mm. in diameter. The remainder 
of the liver was normal. 

The deep veins in the calf of the left leg were occluded 
by thrombus which extended up to the popliteal fossa. 

The brain, thyroid, heart, breast, spleen (4 o2z.), 
adrenals, kidneys, and reproductive organs showed no 
significant abnormality. 

Histology.—The histological picture in both lungs is 
complicated by the presence of widespread congestion, 
cedema, and vascular thrombosis, the latter involving both 
the right and left pulmonary arteries and many of their 
branches. Most of the tumour deposits have a similar 
histological picture (Fig. 589), being encapsulated 
expanding lesions consisting for the most part of well- 
defined, dilated vascular spaces up to 200 » in diameter 
and lined by a single layer of spindle-shaped cells, some 
of which contain phagocytosed blood-pigment. How- 
ever, very occasionally the vasoformative cells are grouped 
together in wide sheets of spindle cells showing a very 
poor attempt to form vascular channels but actually 
invading the parenchyma (Fig. 590). At the periphery 
of the tumours the angiomatous tissue gives every 
appearance of invading the surrounding compressed 
parenchyma, showing a special predilection for spreading 
both subpleurally and perivascularly in lymphatic 
channels, a feature well demonstrated in Fig. 591. Some- 
times the tumours show a central zone of relatively recently 
necrosed tissue in which the outlines of thrombosed vessels 
and cavernous tumour tissue are still just discernible 
(Fig. 589). Often in the tissues immediately surrounding 
these centrally-necrotic deposits both arteries and veins 
are compressed, sometimes with complete obliteration of 
the central lumen, thus accounting for the necrosis. The 
small vascular tumour projecting from the surface of the 
left lung (Fig. 588) is a very well-organized cavernous 
angioma consisting of wide blood-filled spaces lined by a 
single layer of elongated, flattened, endothelial cells. 
The greater part of it lies outside the main pleural layer 
(intact throughout in this cross-section), and only a small 
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portion within the lung. The expanding nature of he 
external portion is also shown. In both lungs the fF lar 
nodes are very congested, hemorrhagic, and laden \ ith 


carbon-containing histiocytes, but show no evidence of 
metastases. 

The larger tumour in the liver contains, am ist 
extensive areas of thrombus, fluid blood, necrotic par n- 
chyma, and highly cellular vasoformative tissue, in ple :es 
arranged in whorls of closely packed spindle cells v th 
densely-stained, elongated nuclei, and sometimes enc’ )s- 
ing within their meshes rounded vacuolated cells with he 
nucleus pushed to one side (Fig. 592). These whic rls 
often throw off from their periphery, into the surround nog 
matrix of fluid blood, long narrow cords, mostly only 1 vo 
cells thick, of elongated endothelial cells which in pla ‘es 
unite with other cords to form cavities filled with fh id 
blood and give the overall appearance of areas of cavernc us 
angioma resembling those seen in the 1948 biopsies and 
in the lungs. Occasionally these narrow cords enclose 
strands of parenchyma, mostly only one or two cells thick, 
thus demonstrating a tendency of these cells to cover 
surfaces as well as line spaces—a property further 
demonstrated at the periphery of the tumour where 
spearheads of spindle cells are seen to penetrate, isolate, 
and surround cords of liver cells within the lobules 
(Fig. 593). The small nearby lesion consists of similar 
spindle-celled vasoformative tissue. Mitotic figures are 
very rare in both pulmonary and liver lesions. 


DISCUSSION 


Clinical Aspects.—A hzmangiosarcoma is a 
very rare tumour in an extremity, for as far as we 
know the only other example was described by 
Kettle (1918) in a female aged 44 who had had 
‘elephantiasis’ of the right foot and leg since 
childhood. Later a bluish-red discoloration of the 
skin was noticed and attacks of sharp shooting pain 
were experienced. The leg was incised in several 
places and silk drains were inserted, with temporary 
improvement. Later the limb was amputated 
through the thigh, but in less than a year the 
stump became hard and discoloured and there was 
severe pain in it. This necessitated a further 
amputation through the hip-joint, which was difficult 
because the growth had extended up to the groin. 

In our patient the left upper extremity was 
disfigured from birth by an extensive nevus and many 
operations had been performed during her childhood. 
In later life a localized lump appeared which was 
excised and followed by several large local recurrences 
which were widely excised. In spite of these extensive 
resections the tumour again recurred. The patient was 
averse to an amputation so a course of high-voltage 
X-radiation (dose 6000 r) was given to the tumour, 
which did not respond at all. Finally the patient 
agreed to an interscapulohumeral amputation. There 
was no clinical or other evidence of metastases during 
the long period the patient was under observation. 
It is likely that malignant activity occurred in the 
area two years before the amputation was done, 
when the initial lump appeared. After this exten- 
sive local recurrences were a feature of the disease. 
In retrospect an interscapulohumeral amputation 
would probably have been the best treatment when 
the initial lump appeared, but it is doubtful whether 
the patient would have agreed to it. 

Other sites have been affected by the tumour. 
Thus Kettle (1918) describes a case of a female 
aged 4 months who developed a swelling attached 
to the outer border of the erector spine muscles. 
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Rol inson and Castleman (1936) report the case of 
a fe male aged 18 years where the right breast was 
affe:‘ted and a local mastectomy was performed ; 
rec'rrences occurred eight months later. The 
tun our has been described in the spleen, with 
me’ astases in the liver (Wright, 1928), and also in 
the lung, with multiple metastases (Hall, 1935). 

Pathological Aspects.—In view of the great 
rar -y of true malignant tumours of the vasoformative 
tiss 1¢ (Willis, 1948) and the frequency with which 
oth:r highly vascular malignant neoplasms can 
sir alate them, it is important to decide first whether 
thi: tumour—or tumours should they be of multi- 
foc 1 origin—arose from vasoformative tissue. There 
is 10 doubt that the skin lesion in the left arm, 
present since birth, is a primary tumour of such 
tissue, for much of it consists of typical cavernous 
an; iomatous tissue with wide sinuses filled with 
flu i blood and lined by a single layer of flattened 
en othelial cells. Other parts of this tumour 
clo.ely resemble a typical spindle-cell sarcoma of 
col nective tissue with whorled masses of elongated, 
nai row cells, in places invading both the surrounding 
sul.cutaneous tissue and the underlying muscle. 
This, together with a history of multiple, relatively 
rapidly-appearing recurrences finally culminating 
in the appearance of metastases in the form of 
typical angiomatous tissue in the axillary nodes, 
leaves no doubt as to the malignant nature of this 
lesion. 

As benign angiomata are known to occur multi- 
focally, in fact with such frequency and consistency 
in certain organs as to warrant grouping them 
together into syndromes (e.g., Lindau’s disease), it 
is necessary to decide in each case whether the 
multiple tumours are metastases or hamartomas, or 
a mixture of both, as in Wollstein’s case (1931). 
In our case the problem is complicated by the fact 
that the liver is a common site of benign cavernous 
angiomata, usually found at autopsy. These are 
often multiple and relatively small, but may be very 
large, as in Peck’s (1921) case, where a solitary 
cavernous angioma in the left lobe measured 26 x 
20 x 9 cm. However, the presence of a large, 
expanding, centrally-necrotic, and partly thrombosed 
tumour, consisting of masses of spindle cells invading 
the surrounding parenchyma and producing a small 
satellite tumour close by, indicates that this is 
undoubtedly a malignant tumour. But the remote 
possibility presents itself that this could have been 
a benign cavernous angioma present for many years, 
if not from birth, and, like the tumour in the arm, 
recently stirred into activity by a circulating carcino- 
gen. However, the total absence, in representative 
sections made from many widely separated parts of 
the tumour, of tissue resembling a benign cavernous 
angioma and the presence of whorled spindle-celled 
masses throwing off cords of endothelial cells 
(ig. §92), in a fashion identical with that seen in 
parts of the primary arm tumour (Fig. 587), are 
sirongly in favour of a metastasis. Furthermore, 
there is evidence suggesting increased endothelial 
activity within blood-vessels in the surrounding 
normal but compressed liver tissue, as in Plaut’s 
(940) case of multiple angio-endotheliomas of the 
liver in a female 35 years old, in Veeder and Austin’s 
1)12) case of multiple heamangiosarco mata of the 
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liver in a female infant 12 weeks old, and, finally, 
in Ross’s (1932) remarkable report of a primary 
angiosarcoma of the left lobe of the liver which 
was certainly due to the carcinogenic activity of 
gamma radiation emanating from a lost radium 
needle inserted three years previously into a 
carcinoma of the lower and inner quadrant of the 
left breast at a point 2 in. distant from the nearest 
part of the tumour. Possible local predisposing 
factors such as cirrhosis, present in the cases of 
Kothny (1912), Gray (1929), and von Schlesinger 
(1920), were absent. 

The presence of wide areas of necrosis, thrombosis, 
and scattered small groups (and even single cells) of 
viable liver cells enmeshed in masses of tumour cells 
(often deep within the tumour), together with the 
obvious evidence of compression of the surrounding 
parenchyma, indicate rapid growth. 

Most of the pulmonary lesions are centrally- 
necrotic, rapidly-expanding masses of cavernous 
angiomatous tissue which are invading the surround- 
ing perivascular and subpleural lymphatics (Figs. 
589, 590). These consist of tissue resembling 
parts of the primary growth and are undoubtedly 
metastases. One small pleural tumour, depicted 
in Fig. 588, has the histological appearances of a 
benign cavernous angioma. However, its prominent 
position projecting from the surface and exposing 
it to perpetual trauma caused by the movement of 
the pleura during respiration, would almost certainly, 
had it been present since birth, have caused its 
thin-walled vessels to rupture, leading to hemo- 
thorax or, alternatively, to sclerose with thickening of 
the overlying pleura. There is no clinical history 
of the former and no histological evidence of the 
latter. In fact, the appearances demonstrated in 
the figure are those of a small subpleural tumour 
which has ruptured through the overlying pleura 
and rapidly expanded in all directions on an intact 
pleural surface. Histologically this lesion has a 
very benign appearance reminiscent of the pulmon- 
ary metastases in Shennan’s (1914) case. In the 
lungs a third histological pattern manifested by 
the tumour is occasionally seen, and consists of 
sheets of spindle cells showing scant evidence of 
true vasoformation, although widespread hemorrhage 
has tended to separate the strands and produce a 
spurious appearance of vessels (Fig. 590). There 
can be little doubt that all three histological patterns 
represent metastases and not hamartomas. The 
fact that they are much smaller than the liver tumour 
is not important, for with many other tumours which 
metastasize widely the pulmonary deposits are often 
of microscopic size. 

Histologically the case shows many interesting 
features. The presence of whorled masses of malig- 
nant vasoformative tissue closely resembling a 
spindle-cell sarcoma has been noted by others: 
Mallory, 1908; Kettle, 1918; Paine, 1931 ; Gross 
and Englehart, 1937; Robinson and Castleman, 
1936; Magnusson, 1934. As in Paine’s primary 
splenic tumour, these masses, at their periphery, often 
throw off into the surrounding pool of blood narrow 
elongated cords of spindle cells (often only a few 
cells thick) which, in cross-section, may contain 
either a single central, or a small cluster of vacuolated 
polyhedral cells which indicate an attempt to form 
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a lumen and hence a patent vascular channel. This 
phenomenon is one of the two normal methods of 
canalization within vasoformative tissue ; the other 
being by simple cleavage of endothelial cells (Kettle, 
1918). De Navasquez (1936) considers the con- 
centric arrangement of spindle cells around central 
vacuolated cells an important diagnostic feature in 
recognizing malignant vasoformative tissue. In 
this case it is well shown both in the primary arm 
tumour (Fig. 587) and liver metastasis (Fig. 592). 

Variable histological patterns in different parts 
of the same angioblastic tumour, as well as in its 
metastases, are frequently mentioned in the literature. 
Ransom and Samson (1934) describe a tumour in 
the omentum of a 77-year old woman which, for the 
most part, had the appearances of a typical cavernous 
angioma, but also showed “areas of atypical pro- 
liferation probably from the endothelium”: im- 
plantation metastases were present in the pouch of 
Douglas. Mallory (1908) describes a tumour in 
the leg of a boy aged 14 which, centrally, resembled 
a spindle-cell sarcoma, but at its periphery, where 
it invaded the fatty subcutaneous tissue, showed an 
angiomatous component. Theile (1904) in reporting 
a primary angiosarcoma of the spleen with metastases 
in a 56-year-old man, mentions that the primary 
tumour and the secondary deposits in the lungs and 
liver had both angiomatous and sarcomatous com- 
ponents, whilst those in the stomach had a sarcoma- 
tous pattern only. Robinson and Castleman’s (1936) 
remarkable case of a primary angiosarcoma in the 
breast of an 18-year-old girl had the histological 
appearances of an innocent cavernous angioma 
except for “ slight invasive properties”, yet one of 
its numerous rapidly-growing cutaneous metastases 
which was submitted to histological examination 
resembled a _ spindle-cell sarcoma with mitotic 
figures (absent in the primary tumour), but showed 
no evidence of a cavernous angioma pattern. Judg- 
ing from their description, the “slight invasive 
properties ” of this primary tumour are frequently 
seen in clinically quiescent and histologically benign 
angiomata, which are rarely, if ever, encapsulated : 
this is clearly depicted by Willis (1948). 

Sometimes the histological pattern is benign 
throughout, as in the cases of Borrmann (1907) 
and Shennan (1914). At other times there is 
considerable cellular pleomorphism, with the appear- 
ance of giant cells, as in the cases of Paine (1931) and 
De Navasquez (1936). Mitotic figures were rare 
in our case, although they may be numerous as in the 
primary splenic tumour with liver metastases 
described by Wright (1928). 

Although many workers (Dassel, 1928 ; Fischer, 
1913; von Schlesinger, 1920; Schonberg, 1923, 
Case 1; Kahle, 1919; and recently, Hastings-James, 
1949) report the presence of either erythropoiesis or 
myelopoiesis, or both, in cases of primary angio- 
sarcoma of the liver, the authors have been unable to 
find a single recorded case where this has occurred 
in liver metastases of angioblastic tumours: it was 
also absent in our case. Normoblasts were not 
present in the peripheral blood, as in Paine’s (1931) 
case. 

The authors have also been unable to find a single 
recorded case showing both local lymphatic spread 
from the primary and some of its metastases (vide 
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the lung) and distant hematogenous spread as w 'l], 
The recent case of Lane’s (1952) shows local ly n- 
phatic and distant hematogenous spread to he 
lungs from a primary cutaneous angiosarcoma of 
the face: pulmonary lymphatic spread was : ot 
present. Even lymphatic spread alone has bi e2n 
very rarely recorded, Kettle’s (1918) Case 2 being ‘he 
only report available to us. 

In conclusion, the role of trauma, if any, may be 
mentioned to be dismissed, for, whilst beni m 
superficial tumours (or malformations) of blo d- 
vessels are very common, malignant change sup r- 
vening in them is extremely rare, yet most have be:n 
subject to frequent accidental trauma not to mention 
intentional treatment with caustic agents, surgery, 
X rays, etc. Furthermore, most of the malignant 
tumours which have been described have arisen 
primarily in internal organs unexposed to trauma, 
intentional or otherwise. 


SUMMARY 


1. A case showing relatively recent malignant 
change in an extensive and long-standing angioma 
involving an upper limb of an elderly female is 
described and its surgical treatment discussed. 

2. The tumour was very radio-resistant. 

3. The patient was making an _ uneventful 
recovery until seventeen days after an interscapulo- 
humeral amputation, when she died suddenly from 
pulmonary embolism. 

4. At autopsy multiple metastases were found 
in the lungs and a single large one with a small 
satellite deposit close by it in the liver. 

5. The variable histological patterns, both in 
different parts of the primary tumour and in the 
metastases, and the presence of lymphatic spread 
in the case of the primary and pulmonary tumours, 
are described and illustrated. 


We thank Professor R. A. Willis and Dr. J. W. 
Whittick for their help in the pathological aspects 
of this subject ; Miss J. Hunt for the clinical photo- 
graphs ; Mr. F. E. Speed for the microphotographs ; 
and Mr. C. G. Chadwin for the histological 
preparations. 
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EPITHELIOMA COMPLICATING LUPUS VULGARIS NECESSITATING 
FOREQUARTER AMPUTATION 


By M. F. A. WOODRUFF anp R. C. NAIRN 


FROM THE DEPARTMENT OF SURGERY AND THE DEPARTMENT OF PATHOLOGY, UNIVERSITY OF ABERDEEN 


E development of an epithelioma is a well-recog- 

) ed complication of lupus vulgaris. The treatment 
choice is surgical excision of the epithelioma, 
owed if necessary by skin-grafting, together with 
administration of calciferol and antibiotics for 

» lupus. The operation is usually quite straight- 
‘ward, but the following case presented unusual 
ficulties because the primary lesion was extensive 


treatment. At the age of 21 she sustained a mild blow 
on the right breast and soon afterwards a patch of lupus 
developed at the site of injury. This lesion, after 
remaining dry for a year or two, developed into a weeping 
ulcer, which was treated by her own doctor with local 
applications of old tuberculin. For the next seventeen 
years the patient attended hospital and received various 
forms of treatment, including applications of pyrogallol, 
intradermal injections of iodized moogrol, injections of 


FIG. * Axillary lymph-node showing an area of keratinizing epithelioma above and tuberculous lymphadenitis below. 
H. and E. (x 24.) B, High-power view of epitheliomatous area showing cell nests ; four mitotic figures can be seen in the field. 
x 1§0. 


( x 150.) C, High-power view of tuberculous area showing typical tuberculous follicles in lymphoid tissue. 


and awkwardly situated, and metastases were present 
in the regional lymph-nodes. The case also had 
interesting pathological features in that a rapidly 
growing, metastasizing tumour was combined with 
an active tuberculous process, both in the skin and 
in the lymph-nodes. 


CASE REPORT 


The patient, a single woman of 49, developed lupus 
vulgaris on the nose and left cheek when 3 years old. 
“his was treated with tar ointment and a proprietary 
| ceparation, Zambuk. Six years later the condition was 
: ill active and X-ray therapy was started. There was 
t mporary improvement, but at the age of 11 the lesions 
( 1 the face began to spread and further lesions appeared 
©. both legs and on the right wrist. Irradiation and 
| cal applications were continued for a further three 
‘ears, after which the patient stopped attending for 


hydnocarpate, and applications of carbon-dioxide snow. 
Full details are not available, but according to the patient 
the applications of snow were given daily for a short 


-time and then at weekly intervals for several years. 


The condition showed little sign of improvement; the 
patient, discouraged, again ceased attending hospital and 
came under the care of an outside doctor who scarified 
the lesions and prescribed various ointments. Two 
years ago, at the age of 47, the dressings on the patient’s 
face accidentally caught fire ; the resulting burn led to 
considerable scarring of the cheeks and an ectropion of 
the right eyelid. The lupus was not very active at this 
time, but a year ago the lesions all over the body flared 
up ; that on the chest, in particular, became very active 
and the right nipple was gradually eroded. 

The patient was first seen in the surgical out-patient 
department in July, 1952. She was then complaining 
mainly of the chest lesion and of a painful swelling in 
the right axilla which had been present for about two 


|| 
ly n- 
he 
a of 
bi 
ihe 
y be 
oc d- 
ip: r- 
be =n 
ition 
gery, 
neat 
‘isen 
ima, 
n 
nant fi 
oma tl 
e is tl 
f 
d 
itful 
A B Cc 
| 
of | 


490 THE BRITISH 


months and was steadily increasing in size. On examina- 
tion there was an extensive area of lupus in the right 
pectoral region and near the centre of this area there 
was an ulcer about 7 cm. in diameter; in places the 
edge of the ulcer was raised and everted, suggesting that 
the lesion was malignant. The right breast and nipple 
had completely disappeared. In the right axilla there 
was a moderately firm mass about 4 cm. in diameter ; 
it was adherent to the skin and also appeared to be 
attached to the axillary vessels and nerves. In addition 
there were patches of lupus on the face, legs, and right 
forearm, and an ectropion of the right lower eyelid. 


Fic. 595.—Photograph showing the primary epithelio- 
matous ulcer arising in an area of lupus on the chest, the fungat- 
“~ mass in the axilla and a further nodule of tumour in the skin 
below the axillary lesion. 


Biopsy of the ulcer on the chest confirmed the clinical 
diagnosis of squamous-cell carcinoma and biopsy of the 
axillary mass showed metastatic tumour in lymphoid 
tissue, with associated tuberculous lymphadenitis (Fig. 
594). Following these procedures the axillary lesion 
developed at an alarming rate and in three weeks 
it was transformed into a large epitheliomatous ulcer 
involving the whole floor of the axilla. In addition a 
further nodule of tumour appeared in the skin of the 
chest wall (Fig. §95). 

Radical operation seemed to be the only possible 
means of treatment, since deep X-ray therapy is not 
well tolerated in patients with lupus and is usually 
ineffective in lupus carcinoma when lymph-node meta- 
stases are present (Hornberger, 1949). 

AT OPERATION (M. W., Sept. 3, 1952).—The clavicle 
was exposed and divided near its centre so that the 
relation of the growth to the main vessels and the brachial 
plexus could be ascertained. The axillary vessels and 
nerves appeared to be completely surrounded by the 
tumour, but the third part of the subclavian artery, the 
corresponding portion of vein, and the upper part of 
the brachial plexus were not involved. Removal of the 
lesion by forequarter amputation thus appeared to be 
feasible and it was obvious that the growth could not be 
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eradicated by any lesser procedure. The presenc: of 
the primary lesion on the chest wall made it impos: ble 
to use the anterior and posterior flaps of the clas: cal 
Berger operation and the only alternative seemed tc be 
a single long flap from the back of the arm. 

The steps of the operation were as follows: " he 
incision along the clavicle was extended in both direct: )ns 
and a large area was outlined, including the prin ary 
lesion and the axillary mass, with at least 2 cm. of : ir- 
rounding healthy skin (Fig. 596). The sternoclavic lar 
joint was disarticulated to give better access to the s ib- 
clavian vessels, which were ligated and divided at ‘he 


- 


Fic. 596.—Three weeks after right forequarter amputation. 
The arrow indicates a small nodule of recurrent tumour in the 
skin-flap. A mirror image of the incision which was used has 
been marked out on the opposite side. 


outer border of the scalenus anterior muscle; _ the 
suprascapular artery was also divided, but the transverse 
cervical vessels were preserved. The trunks of the 
brachial plexus were injected with procaine and divided 
as high up as possible. A long flap, consisting of skin 
and subcutaneous fat but not including the deep fascia, 
was next raised from the back of the arm and scapula. 
The primary tumour, with the underlying pectoral 
muscles and the serratus anterior muscle, was then 
dissected off the chest wall in an upward and outward 
direction ; finally the latissimus dorsi and the muscles 
attached to the medial border of the scapula were divided. 
The primary tumour, the mass in the axilla, and the 
whole superior extremity were thus removed en bloc. 
The long flap filled the skin defect almost com- 
pletely. It seemed too much to hope that the whole 
flap would remain alive, since its length (30 cm.) was 
almost double its breadth (16 cm.) and the blood-supply 
to its base had almost certainly been seriously impaired 
by division of the subclavian and suprascapular vessels ; 
it was decided, nevertheless, to suture the whole flap 'n 
place and await developments. The blood-loss during 
the operation was not measured, but was estimated to be 
less than that in an average radical mastectomy. A blocd 
transfusion of 2 pints was given in the theatre; cn 
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retu a to the ward the blood-pressure was 130/70 mm. Hg 
and -he pulse-rate was 80. At no stage did the patient 
app ar shocked. 

ive days after operation the dressings were removed 
und r general anesthesia. Most of the skin-flap was 


wel vascularized; the distal 5 cm., which appeared 
to | > non-viable, was excised and the resulting defect 


Fic. §97.—Part of the specimen showing the axillary vessels 
surrounded and compressed by the tumour. (x 4.) 


was covered with thick split-skin grafts from the thigh 
(Fig. 596). A week later the grafts had taken well and 
the patient was allowed to get up. 

Hope that the tumour had been completely eradi- 
cated was soon shattered. Three weeks after operation 
a carcinomatous nodule developed in the skin-flap ; 
this was excised, but further nodules developed under 
the flap in the region of the first and second ribs and in 
four weeks grew to form a large irregular mass (approxi- 
mately 10 x § X § cm.). Progress of the lesion has 
been temporarily checked by deep X-ray therapy, but 
the prognosis seems almost hopeless. 

MorBIpD ANATOMY.—The amputation specimen was 
frozen and cut into thin longitudinal slices with a band- 
saw. The primary tumour arising in the area of lupus 
on the anterior chest wall had been excised completely 
with a good margin of healthy skin. The ulcerating 
mass in the axilla appeared to have resulted from local 
spread of lymph-node metastases ; it extended from the 
flor to the apex of the axilla, and in some places com- 
pl:tely invested the axillary vessels and nerves, though 
nither invasion nor thrombosis of the vessels had 
ocurred (Fig. 597). As far as could be judged on 
ni ked-eye examination, the tumour had been com- 
pl -tely excised, with an adequate margin except at its 
uj per limit, where it had been closely related to the 
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ribs and intercostal muscles ; here the mass was bounded 
only by a thin layer of fibrous tissue. 

Microscopically the tumour was a well-differentiated 
squamous carcinoma showing much keratinization and 
horny pearl formation. Mitotic figures were numerous. 
The histological appearances were uniform throughout 
the primary lesion and in the metastatic deposits. The 
skin around the primary growth showed the microscopical 
appearance of a rather inactive lupus vulgaris; the 
epidermis was atrophic, and in the underlying dermis 
there was a moderate chronic inflammatory reaction in 
which a few typical non-caseous tuberculous follicles 
were distributed. The lymph-nodes in the axillary mass 
contained deposits of metastatic carcinoma and showed 
in addition the histological features of tuberculous 
i tion (Fig. 594). Attempts to demonstrate 
tubercle bacilli in sections of the lymph-nodes and of 
other parts of the lesion were not successful ; guinea-pig 
inoculation was not done. 


DISCUSSION 


Pathogenesis of Lupus Carcinoma.—Epi- 
thelioma arises as a complication of lupus vulgaris 
in about 2 per cent of cases (McCarthy, 1931 ; 
Ormsby and Montgomery, 1948). In some, at least, 
of these cases it would appear that the carcinoma 
develops spontaneously, but in others it is likely 
that the various local agents used for treatment of 
the lupus play some part in inducing the malignancy. 
In particular, it is claimed by several authors that 
X-ray therapy is frequently responsible for the 
malignant change (Stiimpke, 1916 ; Schneider, 1949 : 
Hornberger, 1949), and this view seems well founded. 
Irradiation is, however, not essential to the develop- 
ment of lupus carcinoma since the complication has 
occurred in cases where X-ray therapy has not been 
used (Lieberthal, 1911; Savatard, 1924), and 
according to MacKee and Cipollaro (1946) irradia- 
tion is only dangerous when pushed to the point 
of producing X-ray dermatitis. Reference must 
also be made to the possible carcinogenic effects 
of carbon-dioxide snow. Berenblum (1929, 1930) 
showed that in mice prolonged repeated freezing of 
normal skin with carbon-dioxide snow sometimes 
caused local skin cancer; if a precancerous state 
had already been induced in the skin by tar painting, 
even a single application of snow sometimes precipi- 
tated frank malignancy. It is not known whether 
this phenomenon also occurs in man, but, if it does, 
repeated applications of carbon-dioxide snow might 
be highly dangerous in patients whose skin is in a 
precancerous state as a result of disease (such as 
lupus) or irradiation. 

In the present case the pathogenesis of the 
epithelioma is obscured by the fact that many forms 
of treatment were used over a long period. The 
patient’s history gives no indication of the possible 
roles played by spontaneous neoplastic change in 
lupus vulgaris, irradiation, applications of carbon- 
dioxide snow, or other local therapy. 

Pathology.—Lupus carcinoma usually takes the 
form of a well-keratinized epithelioma (McCarthy, 
1931); structurally, therefore, the primary tumour 
in the present case was quite typical. The unusual 
features were, firstly, the rapidity with which the 
tumour grew, metastasized, and recurred after 
operation ; secondly, the occurrence of metastatic 
carcinoma and tuberculosis in the same lymph- 
nodes. 


cof 
ble 
S: 
tc be 
“he 
ons 
n ary 
Cc lar 
BE. 
e 
iS 
the 
erse 
the 
ded 
skin 
cia, 
ula. 
oral 
hen 
ard 
cles 
led, 
the 
ym- 
ole 
was 
ply 
red 
Is ; 
in 
ing 
be 
cna 


492 THE BRITISH 


Tuberculous adenitis in lupus vulgaris is itself not 
very common; its association with tumour is a 
rarity, presumably because either lesion is likely to 
obstruct the lymphatic channels to the node and so 
prevent ingress of the other. 

Operation.—The forequarter amputation, des- 
cribed by Paul Berger (1887), has been employed 
mainly for the treatment of sarcomas of the humerus 
and scapula. The proportion of patients cured by 
the operation is small, and it is now rarely used for 
this purpose. Recently, however, attempts have 
been made to treat extensive cancer of the breast 
by this method. Prudente (1949), who has recorded 
12 such cases with 4 five-year cures, stated that the 
only contra-indications are fixed supraclavicular nodes 
making ligation of the subclavian vessels impractic- 
able, invasion of the chest wall, and distant metastases. 

Criticism of the forequarter amputation is based 
on the view that if a pathological condition demands 
so heroic a procedure for its eradication, the prog- 
nosis is probably hopeless anyway, that the operation 
is a formidable and shocking procedure, and that it 
results in hideous deformity. In the present case 
the operation failed to cure the condition, but it has 
been justified as a palliative procedure since the 
patient has been relieved of an intensely painful and 
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foul-smelling growth. No great technical difficu ‘ies 
were encountered and at no stage did the patic it’s 
general condition give rise to anxiety. A n vel 
feature of the operation was use of a long skin- lap 
from the back of the arm. We were astonishec to 
see so much of this flap survive, and would a; ain 
adopt this method of covering the skin defect a ter 
forequarter amputation should the need arise. 
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RENAL denervation is now recognized as a logical 
and satisfactory method of treating intractable 
renal pain for which no organic basis can be found. 
The operation has been performed a great many 
times and inevitably some complications have 
occurred. Deaths have been reported from acute 
dilatation of the stomach—to-day such a complica- 
tion would quickly be corrected by intravenous 
therapy and gastric aspiration—and from uremia 
in a case where renal failure was occurring in a 
single hydronephrotic kidney. Nephrectomy has 
had to be done on several occasions owing to bleeding 
from the renal veins or arteries and in many cases 
the denervated kidney has become functionless 
owing to interference with its blood-supply. 
Several cases have been reported of acute per- 
foration of duodenal ulcers, without the normal 
epigastric pain and rigidity, in patients who had 
previously had bilateral thoracolumbar sympa- 
thectomy and the possibility of a denervated kidney 
developing infection or some other lesion and the 
condition remaining undiagnosed owing to the 
insensitiveness of the organ has been recognized. 
As far as is known, the following case is the first 
complication of this kind to be reported. 


CASE REPORT 


Mrs. K. M. M., aged 35 years, was seen in the Out- 
patient Department on March 20, 1951. She gave a 
history of having had an attack of severe colicky pain in 
her right loin in 1947. The attack lasted an hour or two 
and was associated with vomiting. In 1948 she had 
another and similar attack, but with more severe pain, 
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and passed some blood in her urine during the attack. 
An intravenous pyelogram was done and was reported to 
show a small calculus in the lower pole of the right 
kidney. In February, 1951, there were further attacks of 
pain, and pyelography was said to confirm the presence 
of a calculus. 

The patient—a normal healthy woman of average 
build— gave a description of her attacks of pain which 
seemed quite typical of renal colic. The history, the 
hematuria, tenderness in the costorenal angle, and the 
pyelograms were accepted as indications for exploring 
the right kidney. 

On April 18, 1951, the right kidney was explored. 
The pelvis and kidney looked and felt quite normal. The 
pelvis was incised and explored, but no stone could be 
found. The lower pole of the kidney was incised, again 
without any stone being found. A catheter was passed 
down the ureter into the bladder to make sure that the 
* stone ’ had not migrated from the kidneys. As no patho- 
logical lesion could be found, periarterial renal denerva- 
tion was done in the hope that this would obviate further 
attacks of pain. The wound was closed with a drain. 

Convalescence was very slow. At first urine drained 
from the wound. For a time it ceased, but recurred on 
May 5. At this time the discharge was purulent and the 
patient ran an intermittent temperature, but when she 
was discharged on May 29 the wound was healed, there 
was no pyrexia, and the urine was sterile. 

The patient was seen in the ‘ Follow-up ’ Department 
on Aug. 7, 1951. She was very well and had had no 
pain or other symptoms and had gained 2 st. in weight. 
Intravenous pyelography (Fig. 598) showed good function 
and normal pelvi-caliceal pattern on both sides. The 
opacity seen on previous films seemed still to be in the 
lower pole of the kidney, but repeated examination ca 
a and expiration .proved it to be in front of tle 
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jood progress continued to be reported, but on 
| 27, 1952, she was admitted as an emergency. Four 
previously she had had headache, severe frequency, 
scalding on micturition which lasted only 24 hours. 
two days she had been having shivering attacks and 


FIG. 598.—Intravenous pyelogram (Aug. 7, 1951), four months 
after denervation of right kidney. 


pyrexia. There was no pain. 


Her family doctor had 
examined her daily, and up to the day on which he sent 
her into hospital he could find no obvious cause for her 


rigors and temperature. There was no tenderness in the 
loins or in the region of the operation incision. On the 
morning of Feb. 27 he found a swelling in the right 
lumbar region extending down into the right iliac fossa. 

On admission the pulse-rate was 92, the temperature 
99 , but within an hour the patient had a rigor and the 
temperature rose to 103°. The right renal incision 
appeared normal and uninflamed, but the curve of the 
right loin was flattened and a large, slightly tender mass 
was palpable, filling the right loin. The leucocyte 
— was 16,000. The urine contained no pus and was 
sterile. 

The old incision was opened up and it was found 
that a medium-sized pyonephrosis was present and that 
this had ruptured and communicated with a large collec- 
tion of pus behind the kidney. The pus was evacuated 
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and a nephrostomy was performed. The anterior 
portion of the incision was closed with interrupted 
sutures, but the posterior part was left open. 

The patient’s condition improved slowly after opera- 
tion, the temperature and the leucocytosis lessened. At 


Fic. 599.—Intravenous pyelogram (June 10, 1952), showing 
loss of function in middle and lower calices. 


first all the urine from the right kidney came out through 
the nephrostomy tube, but after 10-12 days pus appeared 
in the urine from the bladder, and while the amount 
passed through the nephrostomy tube lessened, the urine 
passed per urethram increased. 

Cystoscopy was performed on March 12. Retrograde 
pyelography showed that the right ureter was patent and 
that the lower calices still communicated with a cavity 
outside the kidney. Three days later the nephrostomy 
tube was removed and after four more days there was no 
more leak of urine from the wound. 

The pyrexia and infection in the wound gradually 
went and the patient was discharged on March 26. 

When last seen on June Ic, 1952, the patient was in 
excellent health, had had no symptoms, and the wound 
was soundly healed. The urine was sterile. A pyelo- 
gram (Fig. 599) showed the upper calices of the right 
kidney to be normal, but the lower pole calices were 
not outlined. 
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SEGMENTAL RESECTION FOR TUMOURS OF THE URINARY BLADDER © 


By F. MASINA 


CONSULTING SURGEON, CITY GENERAL HOSPITAL, SHEFFIELD AND BECKETT HOSPITAL, BARNSLEY. LATE PROPHIT SCHOLAR, 
ROYAL COLLEGE OF SURGEONS, ENGLAND 


THE object of this paper is to describe the indications 
for, and the surgical technique of, segmental resection 
or partial cystectomy in cases of bladder tumour. 
These terms are synonymous, and they imply 
removal of the full thickness of a part of the urinary 


bladder wall. In the description which follows this 
operation will be referred to as segmental resection. 

This paper is based on a series of 72 cases treated 
by segmental resection with an operative mortality 
of 6, or 8-5 per cent. This mortality-rate is not an 
accurate reflection on the surgical technique which 
is described in the article, because this method has 
been evolved during the treatment of these cases. 
I am also well aware that the period of follow-up 
is short, but the evidence in Tables I and II is too 
striking and obvious not to present it for another 
five years or longer. 


INDICATIONS 


Diagnosis in tumours of the bladder depends on 
the assessment of four factors—gross characters, 
histology, extent of spread, and mucosal changes 
(Dukes and Masina, 1949), and the indications for 
segmental resection are as follows :— 

1. Gross Characters.— 

a. Single or Multiple Tumours.—Segmental 
resection should usually be limited to cases with 
single sharply-defined tumours. Table I, however, 
shows that among a group of cases considered 
suitable for segmental resection there were two 
exceptions. In both cases the second and minor 
lesion (easily destroyed by fulguration) was a minute 
projection near a ureteric orific, while the main 
lesion was high up on the posterior wall. In one 
case the histology of the minor lesion showed it to 
be a high-grade nodule of similar type of carcinoma 
to the main tumour. These are two examples of 
borderline cases in which segmental resection 
is proving to be sound treatment, but with rare 
exceptions segmental resection should be limited 
to cases with single tumours. 

b. Size of Tumour.—The size of the tumour may 
be a critical factor, and it alone may hold the balance 
between treatment by local irradiation, segmental 
resection, high-voltage therapy, and total cystectomy. 
This is more fully discussed below in the paragraph 
on alternative forms of treatment. 

There is a limit to the amount of bladder which 
the surgeon can resect and yet leave the patient with 
an organ which can heal, stretch, and recover its 
capacity sufficiently to serve a useful function. 
Such a limit is variable because the size and type 
of bladder varies in different people ; some bladders 
are small and apparently contracted, and others are 
large and capacious ; what may be an easy operation 


* The ideas in this paper were first presented in the 
Jacksonian Prize Essay, 1949, and in part at the ninth 
Congress of International Society of Urologists, New 
York, September, 1952. 
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in one person may be a difficult operation in anoth :r ; 
and so the limit of size of tumour suitable for < 2g- 
mental resection is a matter for individual judgem nt, 
but there is no doubt that there is a limit. Table IJ, 
No. §5, illustrates an ill-chosen case in whic! a 
tumour with multiple foci was treated by segme: tal 
resection ; so much bladder was removed that it 
failed to heal, and later both ureters had to be 
transplanted into the colon. In such cases the 
disadvantage of a transplant is added to that of 
incomplete removal of the bladder. 

c. Site of Tumour and Necessary Free Margin.— 
About this there are two schools of thought. The 
orthodox and accepted school believes that the site 
of the tumour limits the free margin and may there- 
fore prevent segmental resection: the recent and 
as yet unproved one holds that it is unnecessary to 
allow the site of the tumour to limit the margin 
and so affect the choice of this particular operation 
(Puigvert, 1952; Méillin, 1950). 

On examining the accepted view first, we find 
that the two factors, site of tumour and necessary 
free margin, are interdependent ; 3-0 cm. of normal 
mucosa should be considered as the necessary 
minimal safe margin in the correctly chosen case, 
and if this arbitrary margin is slightly on the excessive 
side that is to compensate for some unexplainable 
psychological factor which prevents a surgeon from 
allowing an adequate margin. 

The free margin available is determined by the 
site of the tumour in relation to the ureteric orifices 
and the internal meatus. There should never be 
any hesitation in re-implanting one of the ureters 
to allow an adequate margin, always bearing in 
mind that some authorities (Gouverneur, 1939) 
consider that 40-60 per cent of such cases result in 
unsatisfactory renal function, but this is a small 
price to pay for an adequate operation. Still 
following the orthodox view, the question of 
re-implanting both ureters need never arise, for 
other forms of treatment, including total cystectomy, 
have greater advantages to offer. 

The relation of the tumour to the internal meatus 
is more problematical than its relation to one of the 
ureteric orifices. Till recently it was accepted that 
local removal was limited by this factor, but with 
the opening up of surgery of the retropubic space 
by Terence Millin, combined with results of total 
prostatectomy, this whole question has to be 
reconsidered. For a suitable lesion low down on 
the anterior wall near the midline, an extensive 
partial cystectomy can be performed; in such 
cases the proximal and posterior line of section will 

pass through the trigone just proximal to the internal 
meatus, and the distal line of section through the 
prostate, allowing removal of the major part of the 
prostate and the necessary portion of the anterior 
bladder wall. 

The second school of thought considers that ‘f 
the tumour is situated between the internal urinary 
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m: itus and the trigone, an adequate margin can 
be obtained by resecting the entire lower part of 
th bladder to include most of the prostate, and as 
m ch of the trigone as is necessary by re-implanting 
be 2 ureters into the upper remaining part of the 
bl lider. My personal preference at present is for 
ot er forms of treatment under such circumstances. 

2, 3. Histology and Extent of Spread.— 
E> -luding cases of low-grade and a few average- 
gr de non-infiltrating papillary transitional-cell 
ca cinoma, which are best treated by other methods, 
hi ology and extent of penetration are probably 
nc factors to be considered in determining the 
cl ice of this operation. 

This is a paradoxical statement, but it is confirmed 
in a very striking manner by Table IJ. A glance at 
th Histology column shows that 23 out of 33, or 
al \ost 70 per cent, tumours on the correct side are 
hi h-grade tumours, and 30 out of 33, or quite 90 
pe cent, are average-grade and high-grade tumours. 
Si nilarly, in the Stage column, only 3 out of the 
32 tumours are in Stage IA—i.e., non-infiltrating— 

rest being of the infiltrating type, and as many 
as II tumours had penetrated to the fat, directly or 
in tirectly. 

4. Mucosal Changes.—It is surely not surprising 
that recurrence or new tumour formation after 
segmental resection depends on the extent of 
mucosal changes. 

There are two types of change, visible mucosal 
change and invisible submucosal change, which 
have to be assessed before embarking on segmental 
resection. 

For a more detailed description of the visible 
mucosal changes I must refer the reader to another 
article (Masina, 1952) and limit my remarks here 
to pointing out that, apart from the ideal case with 


Fic. 600.— Low-power view of a single protuberant nodular 
tumour with a sharply defined margin. 


normal mucosa adjacent to the tumour, there are 
@ few cases where the surgeon needs to use his 
discretion and judgement in balancing perhaps a 
lmited extent of mucosal change against gross 
characters such as size and site. For example, 
there may be a small tumour (about 2-5 cm. diameter) 
situated on the vault, with a tumour margin which 
‘lay not be quite as sharp as one would like, but 
‘nis disadvantage can be balanced against the size 
ind site allowing plenty of free margin. In Tables 
. and JJ one can see that there are a few cases (after 
xcluding low-grade non-infiltrating tumours) which 
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have done well in spite of mucosal changes, especially 
those cases with doubtful mucosal change in Table I. 
The invisible submucosal change can only be 
assessed by knowledge gained through correlating 
certain gross characters with histological findings. 


Fic. 601.— Section from site marked by square in Fig. 600 
showing abrupt change to normal mucosa adjacent to the 


tumour. An ideal tumour for segmental resection. 
Table I.) 


(No. 396, 


A single protuberant nodular tumour with a 
sharply defined margin tends to be associated with 
normal mucosa and submucosa (Figs. 600, 601). 
On the other hand a tumour with an ill-defined and 
vague margin (and particularly if it is ulcerated), 
even if it is single, will probably have some visible 
or invisible lesion which will lead to a bad result. 
It may be that such a lesion is an invisible second 
focus, or a deposit of carcinoma cells in submucous 
lymphatics, or a deep and poorly definable wide 
extension which may easily be misjudged during 
resection. Fig. 602 shows one such instructive 
example. Sufficient attention was not paid to the 
ill-defined margin in the direction labelled P, and 
it was just in this direction that the section was 
through a second but invisible focus (Fig. 603). 
The other interesting feature in this case was that 
a section in direction A (Fig. 602) (that is, where the 
tumour margin was well defined) showed a perfectly 
quick change to normal mucosa compatible with a 
successful segmental resection. This patient (No. 
886 in Table I) died with recurrence in less than 
one year. One could not want a better example 
of the care which is demanded from the first cystos- 
copy to the final examination of specimen for 
reaching an accurate assessment of diagnosis and 
treatment. 

The indications just described imply that the 
most suitable tumour for segmental resection is an 
urachal carcinoma, for such a tumour can only be 
a single discrete lesion situated in the vault of the 
bladder, and its very definition requires that the 
adjacent mucosa should be normal. Table J shows 
two such tumours (Nos. 227 and 760), and though 
both had reached the paravesical fat by direct spread 
(Stage 2) the patients are still alive three and six 
years after the operations. 
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Table I.—SEGMENTAL RESECTION—CORRECT TYPE 


Gross CHARACTER HISTOLOGY | 
No. S =Small | Papillary STAGE SURVIVAL IN YEARS 
4-=—Over 2 | M=Medium or. Grade 
D = Diffuse L =Large Solid 
I 28 S 12 L = 3 
33 D ?3 S 30 |H 23]/2+3=11 
144 I Ss H 1A ° 
145 I Ss Ss H 1A ° L 
638 I Ss H 1A + 
296 I M P H 1B ° 
211 I M P Av 1B aa D* | 
308 P H 1B Ds 
73 I M S H 1B + 
293 I Ss Ss H 1B + 
273 2 S Ss H 1B + L 
435 2 M Ss H 1B ° L 
370 I Ss Ss H 1B ° 
396 I S H 1B ° 
443 I M H 1B ° 
586 I L H 1B ° 
5 1?D M Ss H 1B ° L 
458 1?D Ss S Av 1B ° L 
886 1D M S 2 (++) 4 DR 
84 I M Ss H 2 © (0°5 cm.) + DR 
21 I Ss Av 2 © (0°5 cm.) 4 
261 I M Av 3 0 cm.) + 
107 I M S H 2 ° L 
129 I M Ss H 2 ° L 
263 I M S Av 2 ° L 
761 I M S H 2 ° L 
868 I S S H 2 ° L 
227 I Ss U L. 2 ° 
760 I M U L 2 ° a 
93 I M S H 4 ° D* 
168 I L Ss H 4 ° Ds 
142 I M Ss H 4 ° Ds 
725 I S 2ryS Av ° ps 
374 I Ss 2ryS Av ° Ds 
69 I S (fibroma) L 


KEY TO TABLES I AND II 


Gross Character Column: S, Small (under 3 cm.); M, Medium (3 cm. to under 6 cm.); L, Large (6 cm. or over). 

Histology Column: P, Papillary transitional-cell carcinoma ; S, Solid transitional-cell carcinoma; U, Urachal carcinoma; 2ryS, Secondary 
to alimentary tract carcinoma (included in solid group). 

Grade Column: L, Low grade; Av, Average grade ; H, High grade. 


Stage Column: 1A, Limited to mucosa and submucosa; 1B, Limited to muscle; 2, Direct invasion of paravesical fat; 3, Positive 
paravesical lymph-node or malignant deposit; 4, Involvement of distant nodes or other secondaries. 


Mucosal Change: ©, Normal mucosa adjacent to tumour ; +, Doubtful mucosal change adjacent to tumour but section through normal 
mucosa ; (‘05 cm.), Minimal margin between tumour and line of section at any one site was 0-5 cm. or less; ~, Evidence of abnormal 
mucosa; + +, Evidence of new tumour formation. 


Survival Column: L, Living ; D®, Death unrelated to bladder tumour; D*, Death from secondary ; D®, Death with recurrence or new 
tumour; R, Living with recurrence or new tumour. 
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Table II.—SEGMENTAL RESECTION—INCORRECT TYPE 


Gross CHARACTER HISTOLOGY 
No. : S =Small | Papillary STAGE SURVIVAL IN YEARS 
.=Over 2 | M=Medium or Grade 
D = Diffuse L =Large Solid 
I 8 S 11 L = 8 
a_i 7 1D L P L 1A +4 + R R|R R 
| I s P L 1A ++ + R|L L 
~~ ass D s P 7 1A ++ + ? ? R 
L | 4s | «wD L P L 1A rn + K R RD 
P L 1A ++ L 
_| 2 1D M P L 1A ++ L 
23 + Ss P L 1A a L 
1D M L | «1A ++ L 
| 2D M P Av 1B L 
| P Av 1B L 
~ | 328 1D M P Av 1B ++ + DR 
| 34 + M P L 1B + + |RI|D 
I M Av 1B + + p° 
} 1 M H 1B + + 
I M Ss L 1B ++ + L® 
1D M Ss H 1B ++ + R |D® 
I Ss Ss H 1B ++ + R | D® 
1D M Ss H 1B R | D® 
+ Ss Ss H 1B ++ R 
1D L Ss Av 1B + + D® 
I s s H 1B ++ L 
1D s s H 1B ++ p° 
+ M Ss H 1B ++ L 
(Transplant) 
1D M Ss H 1B ++ L 
I Ss Ss H , 2 44 + L® 
I H 2 ++ + 
1D L Ss H 2 ++ ? D 
cm.) 
1D M s H 2 ++ + |DpD*® 
2 M Ss H 2 + D 
1D L Ss H 3 - ++ + Dr 
1D L s H 4 ++ > | 
~—e 7 1D L S Av 1B ? (0-5 cm.) p° 


COMMENTS ON TABLES I AND II 


Gross Characters: Nos. § and 458 are marked ? D as they were on the borderline between single discrete tumours and single diffuse tumours. 
Histology : Nos. 227 and 760 are the only two tumours classified as low grade, and they were both urachal carcinoma. 


Stage: Three cases—Nos. 725, 374, and 69—have not been classified in the stage column as the first two were secondary to large bowel tumours 
and the third was a fibroma. 


Mucosal Change: Case 886 has been placed in this table because it is an instructive error (see text and Figs. 602 and 603) which would soon 
get lost and forgotten in Table II. 


Note the difference on either side of the heavy 2-year line in the Survival Columns of Tables I and JI. 
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ALTERNATIVE TREATMENT TO 
SEGMENTAL RESECTION 


The alternative treatment to segmental resection 
is either by some type of local irradiation (Kligerman, 
Robinson, Fish, and David, 1952), high-voltage 
therapy or total cystectomy. Provided one is 
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Fic. 602.—Specimen of s ental resection showing a 
flat ulcerating tumour with a sharp margin at A but an ill- 
defined margin at B. These are gross characters which 
contra-indicate segmental resection. (No. 886, Table I.) 


satisfied with the assessment of the various features 
mentioned above, including the tumour being 
favourably situated, there need be no hesitation in 
choosing segmental resection. Such a choice may 
be based on preference for surgical removal of a 
lesion rather than for its destruction by local irradia- 
tion. Similarly if the tumour is thicker than I-o cm. 
within the bladder wall, segmental resection is 
prefereable to thinning the tumour for implantation 
of radium element. A similar balanced judgement 
is needed in deciding between segmental resection 
and high-voltage therapy. When the tumour is about 
6:0 cm. spheroid the choice may lie not between 
segmental resection and radiotherapy but between 
segmental resection and total cystectomy, depending 
very much on the size of the particular bladder. 

If the above factors are arguments for segmental 
resection the evidence in Table IJ makes it abundantly 
clear that this is a bad operation in the ill-chosen 
case. So if one is in doubt about any essential 
factor in the indication for this operation, one 
should without hesitation avoid treatment by local 
surgery and use radiotherapy or total cystectomy. 
This is the lesser of two evils because an unsatisfactory 
result after treatment by local radiotherapy is easier 
to deal with than an unsatisfactory result after 
segmental resection. 

One of the arguments against segmental resection 
is that during the operation carcinoma is dis- 
seminated, but surely the evidence in Table I 


JOURNAL OF 


SURGERY 


contradicts such an assertion. It is just possibie 
that the surgical technique described below may 
play a small contributory part in achieving this 
satisfactory result. 

The other alternative treatment to consider is 
the correct procedure if at laparotomy secondar; 
deposits are present in the regional lymphatic nodes. 
Under such conditions the treatment to aim at is 
one which does not open the bladder. The choic: 
is varied—high-voltage therapy, extravesical radium, 


Fic. 603.—Low-power view from region marked B in 
Fig. 602, showing a second focus (marked by arrow) which was 
invisible to the naked eye. (No. 886, Table I.) 


or palliative transplant, alone or combined with 
high-voltage therapy. If it is decided to use high- 
voltage therapy the tumour should be marked by 
transperitoneal or extravesical introduction of dead 
radon seeds, an act of kindness both to the patient 
and radiotherapist. 


OPERATIVE TECHNIQUE 


Pre-operative Preparation for Alternative 
Forms of Treatment.—From the above discussion 
it is apparent that the surgeon should be able to 
change his plans at the time of operation. This 
requires the following :— 

a. Dead radon seeds to serve as markers. One 
is entitled to say that no open operation of any 
character whatsoever should ever be done without 
dead radon seeds being available. 

b. Facilities for local irradiation, extra- or intra- 
vesical. 

c. Preparation of patient’s mind and bowel in 
case it is necessary to transplant ureters. 

The necessity for such a change of plan naturally 
becomes less frequent with increasing experience. 

Planning of Operation.—The major part of 
this operation is planned at the time of cystoscopy. 
During this examination one decides the extent and 
direction of the mobilization, the relation of the 
tumour to the ureteric orifices and the internal 
urinary meatus, the place where the bladder should 
be opened, and the site of the line of section. Not 
only must these factors be assessed, but great care 
is necessary in applying findings gathered from the 
distended bladder during cystoscopy to the undis- 
tended bladder during the operation. This is 
particularly important in relation to the trigone, 
which remains the fixed point. If there is any 
doubt about the extent of margin between the 
tumour and trigone during cystoscopy, then one 
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can be quite certain that a difficult and sometimes 
mpossible situation will arise during the operation, 
ind one which sometimes has no satisfactory 
solution. 

Anesthesia.—There is a tendency for the 
inesthetic to be light and lacking in adequate 
‘elaxation because the operation is likely to be a 
segmental resection and not a total cystectomy. 
Complete abdominal relaxation is as necessary in 
these cases as in any other major abdominal. opera- 
tion, and to-day it can be achieved without any 
additional risks to the patient. 

Preparation of Operating Field.—During 
any operation on the bladder it should always be 
possible to withdraw or pass a catheter without 
spoiling the asepsis of the fieid of operation. This 
is a very old rule which is unfortunately often for- 
gotten. 

Preparation of the Bladder.—There are two 
schools of thought on this matter ; one school prefers 
the bladder to be distended with saline or silver 
nitrate; and the other prefers the bladder to be 
completely empty. The empty bladder is greatly 
to be preferred, for the following reasons :-— 

a. It avoids bulk in the pelvis and so allows a 
satisfactory transperitoneal palpation and assessment 
of the tumour. This is almost impossible with a 
full bladder. 

b. It allows adequate mobilization (the principal 
procedure in segmental resection). To achieve 
this one should identify the extravesical structures, 
and not rely simply on identification of the bladder ; 
the distended bladder distorts the very planes that 
one is attempting to identify. 

The disadvantage of the empty bladder is that 
it is a little more difficult to open; it requires firm 
deliberate incisions with that particular part of the 
bladder lifted up and not the usual jab with a knife. 

I have no personal knowledge as to whether or 
not the presence of silver nitrate has any effect on 
implantation of tumour cells in the abdominal wall, 
but, if one wishes to use it, only a small amount 
(sufficient to bathe the collapsed bladder wall and 
tumour) is necessary; it can easily be withdrawn 
through an indwelling catheter if and when the 
bulk interferes with operative manipulations in the 
pelvis. 

Steps in Segmental Resection.— 

Incision.—A long paramedian incision is necessary. 
This is as necessary in segmental resection as in total 
cystectomy. A transverse muscle-cutting incision 


is unnecessary, and though a Pfannenstiel incision is 


a good one it does not always allow easy access. 
Laparotomy.—For more than a quarter of a 
century various surgeons have advised a trans- 
peritoneal exploration before any suprapubic 
operation for a bladder tumour. There need be 
only one exception to this rule and that is when a 
transvesical operation is done for low-grade papillary 
transitional-cell carcinoma which is not palpable on 
bimanual pelvic examination ; this is a type of case 
(as mentioned above) which should not be submitted 
to segmental resection. Yet many urologists omit 


the procedure of transperitoneal exploration in order 
to prevent the intestines coming out all over the table 
and to avoid the shock of opening the peritoneum. 
The solution to these difficulties is not to alter the 
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procedure but to rectify the anesthetic, which to-day 
can be so easily controlled. Laparotomy is used for 
the usual exploration for distant secondaries such as 
for those in the liver, and though a positive finding 
in this region is unusual at the time of operation 
such exploration helps to maintain good surgical 
discipline. Local pelvic examination is far more 
important and here one attempts to confirm as much 
as possible of the pre-operative diagnosis. The 
site, size, and extent of penetration are reassessed ; 
the region of the common iliac artery and its bifurca- 
tion, and of internal and external iliac arteries and 
obturator area is inspected and palpated for distant 
metastatic lymphatic nodules. Particular attention 
is paid to the region of the superior vesical pedicle 
in cases of tumours situated high up in the bladder, 
and it is at this stage that the decision is taken to 
continue with the pre-operative plans or to change 
them to any of the various alternatives which have 
already been discussed. 

Having confirmed the pre-operative decision for 
segmental resection, the next step is mobilization of 
the bladder. There is a tendency and temptation 
at this stage to open the bladder to look inside and 
confirm the cystoscopic findings. In the vast 
majority of cases this temptation should be resisted 
because a good cystoscopic examination in these 
cases is far more accurate, especially in relation to 
mucosal changes, than any inspection at cystotomy. 
The technique of this operation should be so planned 
that the opening of the bladder and resection of the 
tumour is the last and easiest part of the procedure. 
That the crucial part of an operation should be made 
the easiest is in keeping with the principles of good 
surgical technique. 

Mobilization of the Bladder—In segmental re- 
section the removal in depth should be as adequate 
as in total cystectomy, the only technical difference 
between the two operations being the amount of 
bladder removed. 

Mobilization is commenced by entering the 
retropubic space and separating the bladder from 
the anterolateral and lateral pelvic walls with a swab 
on sponge holders. The region immediately adjacent 
to and between the puboprostatic ligaments should 
not be disturbed, as this may lead to unnecessary 
venous oozing. Due care is necessary not to tear a 
vein which occasionally runs along the obturator 
fascia almost parallel to the lower margin of the 
superior pubic ramus. Sometimes a small vascular 
bundle passes from the anterolateral wall of the 
bladder to the middle of the obturator fossa, and if 
this is present it should be divided. The external 
iliac vein and obturator bundle are defined and left 
as lateral landmarks. In the region of the obturator 
bundle, and at a slightly deeper level, there is a more 
constant vascular connexion to the lower lateral wall 
of the bladder, but it is usually unnecessary to divide 
this. The operator now passes upwards and towards 
the false pelvis, and in doing this he will find that 
the approach to the posterolateral part of paravesical 
tissue is hindered by a string-like band of the trans- 
versalis fascia arching across to the midline at a 
fairly superficial level under the abdominal wall in 
the extraperitoneal tissue. This looks very much 
like peritoneum, but it is not, and it requires division 
with a sharp incision which at once allows farther 
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blunt dissection to expose the region depicted in 
Fig. 604. Usually the first landmark to be recog- 
nized in the paravesical and extraperitoneal fat is 
the obliterated hypogastric artery, unfortunately 
looking almost like the vas. In the male, the next 
step is to find the vas by following the obliterated 
hypogastric artery, and as this vessel commences to 
arch downwards and backwards the vas lies on its 


O87. B. 


\ 
vas OBL. HYPO.A. 


Fic. 604.—Drawing to show the left obliterated hypo- 
gastric artery crossing over the left vas, which is still partially 
covered by extraperitoneal fat. EXT. ILIAC A., External 
iliac artery; OBT. B., Obturator bundle; M.L., Midline 
is undisturbed; OBL. HYPO. A., Obliterated hypogastric 
artery. 


posterolateral aspect on the peritoneum covered by 
extraperitoneal fat, which should be swept off 
medially towards the curving border of the obliterated 
hypogastric artery. As soon as the vas is found it is 
lifted off the peritoneum (Fig. 605 A), and unless there 
is a strong contra-indication it is divided, the testicular 
end being tied and the distal end being held in a 
hemostat. As the distal end is lifted, connective tissue 
binding it down to the peritoneum is divided by cut- 
ting down and against the vas (Fig. 605 B), and this at 
once opens up the correct plane between peritoneum 
and paravesical fat, which can lead down to the 
posterior aspect of the seminal vesicle (Fig. 605 C). 
The peritoneum (which is very thin here) is now dis- 
placed backwards and medially, a critical manoeuvre to 
expose the superior vesical pedicle with the obliterated 
hypogastric vessel forming the uppermost structure 
(Fig. 606). Immediately below the pedicle and 
running almost parallel to it is the ureter, and one of 
the very real dangers of this method is that of 
dividing the ureter accidentally with the superior 
vesicle pedicle (Fig. 607). If one is aware of this 
danger it can be avoided by inspection and palpation 
of the ureter prior to division of the pedicle. The 
space under the pedicle is found by using blunt 
dissecting scissors; these should pierce the 
connective tissue in a lateral or even posterolateral 
direction and not in the anterolateral direction where 
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obstruction from tough connective tissue is invari- 
ably encountered. Once this pedicle is completely 
divided the bladder is mobilized to a remarkable 
extent, and if this does not occur it is because the 
pedicle has not been adequately divided. Usually 
the lowest branches are still tethering the bladder, 
or the approach has been lateral instead of postero- 
lateral. 

In the female it is necessary to depend on the 
obliterated hypogastric artery to provide the plane 
between the peritoneum and the extraperitoneal 
para-vesical mesentery and fat. A suitable place to 
find this plane of cleavage is fairly deep in the pelvis 
(and the wider female pelvis is a help) as the 
obliterated hypogastric artery turns back to join 
the main pedicle. Again the peritoneum is extremely 
thin in this area, and a cautious start will avoid 
dangerous tears. 

This first step in mobilization has been described 
in some detail because on it depends a good start in 
sO many operations on the bladder, and the original 
description of this step which was in an earlier article 
seems to have been inadequate (Millin and Masina, 
1949). 

For a centrally placed tumour high up on the 
posterior wall the same procedure of division of 
superior vesical pedicle is carried out on the opposite 
side, and as soon as this has been done the extra- 
peritoneal planes on either side will, or can be made 
to, communicate below the attached portion of the 
peritoneum which is left on the bladder as it is 
extraperitonealized. Whether this adherent portion 
of the peritoneum is invaded by tumour or not 
it should be left attached to the bladder. This 
saves time, avoids perforating the bladder in the 
wrong place, and allows a more thorough removal 
of any involved paravesical deposits under the 
peritoneum. 

In a lower and more laterally placed tumour 
where it is necessary to re-implant a ureter, the 
dissection is carried farther on the original side in 
the same plane as the superior vesical pedicle and 
the ureteric bundle is similarly divided; usually 
further branches of the vesiculodeferential vessels 
immediately below it have also to be divided. It is 
bad technique if any such ligatures are necessary 
after resection is begun. At this stage the degree 
of mobilization is assessed in relation to site and 
size of tumour and the amount of bladder to be 
removed ; whether it is necessary to mobilize the 
opposite superior vesicle pedicle to avoid all tension 
when the bladder is reconstructed, and particularly 
when the ureter is re-implanted. 

Closure of the Peritoneum.—Once the bladder has 
been adequately mobilized the peritoneum is re- 
constructed and closed, and the mobilized bladder 
is packed off ready for the next step. 

Resection of the Bladder.—The bladder is now 
opened approximately at the site chosen at the time 
of cystoscopy. In a case where the ureter on the 
side of the lesion is to be re-implanted it is wise to 
pass a catheter up the opposite ureteric orifice as the 
first step after opening the bladder, because during 
the resection tension causes distortion, bleeding 
obscures the view, and the operator will be anxious 
not about the ureter that is being removed but about 
the ureter which he is trying to preserve. 
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It is doubtful if there is any evidence either for 
or against the use of diathermy cutting current. 
There is much to be said for an ordinary pair of 
scissors, and diathermy for coagulating the bleeding 
ooints. 

Re-implantation of the Uteter—There are several 
ways of re-implanting the ureter and, as in the 
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is for two layers of continuous catgut stitches, re-in- 
forced with interrupted stitches as a third layer when 
possible (the first layer to include mucous membrane), 
as carefully put in as in an intestinal anastomosis. 
At times it is extremely difficult to carry out such an 
adequate repair because of the way the bladder 
shrinks and contracts after resection, and sometimes 


Fic. 605.—Drawings to show division of the vas and opening up of the plane 


between it and peritoneum which leads to the seminal vesicle. 


A, Vas lifted off the 


peritoneum. B, Vas divided and connective-tissue between it = bei 


divided against the vas. 


C, Correct plane opened up. OBL. H 
hypogastric artery. 


case of ureterosigmoid anastomosis, none of them 
is entirely satisfactory. The surgeon can, however, 
take certain precautions by ensuring that the ureter 
has a viable end, and that there is neither tension nor 
constriction where it passes through the bladder. 
As mentioned earlier, the tension is avoided more 
by mobilizing the bladder than by mobilizing the 


FiG. 606.—Superior vesicle pedicle exposed by displacing 
the peritoneum in medial and posterior directions. OBL. 
HYPO. A., Obliterated hypogastric artery. S.V. PED., 
Superior vesical pedicle. 


ureter. My personal choice of method is to pass 
the ureter into the bladder through a separate 
incision, and to combine an anchoring stitch (as in 
a Coffey I ureterosigmoid anastomosis) with about 
three stitches which oppose the ureteric opening to 
the bladder mucosa, and then to bring the opening 
in the bladder snugly around the ureter. 

Repair of the Bladder.—There are many good ways 
of repairing the bladder, and my personal preference 
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it may be necessary to accept a single layer of inter- 
rupted stitches as the only practical solution. It is 
worth repeating that very often satisfactory closure 
depends on adequate mobilization of the bladder. 
Drainage.— 
a. Intravesical suprapubic drainage: Whether 
intravesical drainage is good or bad, mecessary or 


OBL.HYPO A. 
PED. 


Fic. 607.—The superior vesical pedicle has been divided 
and underneath it lies the ureteric bundle, which can be 
easily divided in error. The plane of cleavage between 

ravesical mesentery and peritoneum is clearly seen (X). 

his drawing also shows how exposure of the pedicles depends 
on displacement of the peritoneum in a posterior and medial 
direction. OBL. HYPO. A., Obliterated h astric artery ; 
S.V. PED., Superior vesical pedicle; P.M., Paravesical 
mesentery. 


unnecessary, is not easy to decide, but there is much 
to be said in favour of a complete closure with 
urethral drainage. I am well aware that this method 
sometimes results in a suprapubic leak, which may 
last longer and cause more severe intrapelvic re- 
action than there would have been if a suprapubic 
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intravesical drain had been used, but it is my impres- 
sion that this is more the fault of the way the method 
is used rather than of the method itself; it may be 
due to inadequate hemostasis, or insufficient 
mobilization leading to tension in closure or an ill- 
adjusted catheter. However, I do feel that in 
extensive resection it is both difficult and important 
to achieve complete closure and quick healing: in 
certain cases the bladder cannot stretch till it has 
healed, and it cannot heal till it has acquired a certain 
capacity, and this may result in a longstanding if not 
permanent fistula. 

b. Urethral drainage: A urethral catheter can 
run through either the entire length of the urethra 
or through a perineal urethrostomy as revived by 
Sandrey in 1946. The urethral catheter is quite 
adequate when the resection has been small and it 
has been possible to leave a bladder of good capacity. 
But when an extensive resection has been done there 
is much to be said for a perineal urethrostomy which 
can be left in position for two to three weeks till the 
bladder has healed completely. This method avoids 
stricture formation in the penile urethra, and though 
it does not eliminate anterior urethritis it certainly 
greatly diminishes it. 

c. Extravesical suprapubic drainage: It need 
hardly be mentioned that if an intravesical drain has 
not been used then an extravesical suprapubic drain 
is essential. 


CONCLUSION 


Misunderstanding and misinterpretation is a 
fruitful source of trouble in this world, and so in 
conclusion I wish to emphasize that I am not 
advocating a more frequent use of the operation of 
segmental resection in cases of bladder tumour, but 
on the contrary a more limited use in more carefully 
chosen cases. 


THE BRITISH JOURNAL OF SURGERY 


To sum up: The critical factors in choosing a 
case for segmental resection are :— 

1. The tumour should be a single sharply- 
defined protuberant lesion with an abrupt change to 
normal mucosa, preferably situated high up in the 
bladder. 

2. Mucosal change should be absent: this is 
more important than the grade or degree of infiltra- 
tion. 

Segmental resection is contra-indicated in most 
cases of low-grade papillary transitional-cell carci- 
noma. 

There is a well-defined surgical technique for 
segmental resection, based on the sound principle 
of mobilization. An operative technique for seg- 
mental resection is described. 


This work is the result of unselfish team work 
and I would like to acknowledge the very great 
pleasure I have had in being but only one of its 
members, the others being Mr. E. W. Riches, Mr. 
T. Millin, Mr. W. G. Gill, and the Staff of St. Peter’s 
Hospital. I would also like to thank Miss Nicholson 
for her drawings, and the Records and Photographic 
Departments of the Middlesex Hospital. 
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THIS paper comprises a follow-up of a consecutive 
series of flexor tendon injuries in the hand, which 
were treated over a period of six years by one surgeon. 
The technique evolved is described, but was not in 
force in the early years. Many lessons have been 
learned and are incorporated in the account. The 
results include all the cases treated by suture or 
graft, many complicated by much soft-tissue damage 
or by several fingers being involved, as well as those 
with favourable isolated tendon injury. 

The treatment of flexor tendon injuries in the 
hand, the results of which were once universally 
bad, has shown steady improvement in the last 
thirty years. Now many excellent results can be 
shown, although there is still a proportion of failures, 
for some of which no explanation presents itself. 


THE SURGICAL TREATMENT OF FLEXOR TENDON INJURIES 
IN THE HAND 


RESULTS OBTAINED IN A CONSECUTIVE SERIES OF 57 CASES 
By J. B. KYLE anp A. L. EYRE-BROOK 


BRISTOL ROYAL INFIRMARY 


Bunnell and Mayer were the pioneers of rational 


treatment of these injuries in the early 1920’s. The 
contributions of Bunnell have been numerous and 
invaluable. The most important have proved to 
be the following :— 

1. A successful repair of both flexor sublimis 
and flexor profundus is impossible: the flexor 
sublimis should be discarded. 

2. Suture of the flexor profundus tendon within 
the finger rarely succeeds: a tendon graft extending 
from the palm to the tip of the finger should be 
substituted for the damaged profundus tendon. 

3. Silk and other suture materials should be 
abandoned in favour of stainless steel wire. 

In his insistence on every possible precaution 
being taken against the formation of scar tissue, 
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FLEXOR TENDON 


liunnell devised methods of suture in which the 
\vire could be withdrawn after the tendon had 
inited. These methods have one definite disadvan- 
tie in that they prevent the commencement of 
{ nger movements until the wire has been withdrawn, 
es the proximal part of the tendon graft is anchored. 
] ulvertaft, mainly in order to allow early movements, 
ises stainless steel wire sutures which are not 
12moved, and has shown that if such a suture is 


Fic. 608.—‘ Unsatisfied fibres’ resulting from end-to-end 
suture of tendons of unequal diameter. me of the fibres 
have become adherent to neighbouring tissues. 


completely buried in the substance of the tendon, 
t is quite inert. Whatever the merits of early 
movements, this is a relatively simple technique, 
unlikely to lead to complications. 

Bunnell first pointed out that ‘ unsatisfied fibres ’ 
of a cut tendon adhere to the surrounding tissues 
and are a common cause of failure in these operations 
(Fig. 608). Pulvertaft has devised an important 
method of suturing together two tendons of unequal 
calibre so that no ‘ unsatisfied fibres ’ are exposed. 

The results of the treatment of flexor tendon 
injuries here described still fall far short of perfection. 
Advances still remain to be made, and it is probably 
in the field of operative technique that improvements 
are still to be sought. 

An account follows of the methods that have so 
far been found to offer the best prospect of success. 


TENDON GRAFTING OPERATIONS 


The insertion of a graft is the method preferred 
when the tendons are divided within the finger 
itself, or when a section of the tendons has been 
destroyed. The grafting operation is delayed so 
that it may be done in healthy tissues. Initial 
treatment is the simplest possible and consists of 
cleansing the wound and suturing the skin. The 
aim is to obtain primary healing with the minimum 
of scarring. An interval of six weeks is allowed to 
elapse before the tendon is grafted. This allows 
the scar to shrink and become supple. Retraction 
of the profundus does not occur, as is sometimes 
stated, as it is tethered by the lumbrical muscle. 
In the interval the patient is kept under supervision 
in the Physiotherapy Department to ensure the 
retention or restoration of the fullest possible range 
of passive movement; before obtaining this, no 
flexor tendon repair should be undertaken. 

The operation is done in a bloodless field, obtained 
by a pneumatic tourniquet at a pressure of 200 mm. 
Hg. No ill effects have followed exsanguination of 
the upper limb for periods up to one and a half 
hours, save in one case where a temporary paresis 
occurred, hampering early mobilization and seriously 
prejudicing the result. 
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The skin is cleaned with a colourless and non- 
irritant antiseptic to avoid any chemical trauma to 
the tendons, if coming in contact with the skin. 

The tendons are exposed in the finger through 
a true lateral incision in its whole length. The 
digital vessels and nerves lie anteriorly. This 
incision cleanly splits the tendon slings, or thickened 
portions of the fibrous tendon-sheath, opposite the 
shafts of the proximal and middle phalanges. The 
distal remnants of the sublimis and profundus 
tendons are discarded. 

The tendons are exposed in the palm through a 
curved incision in or parallel with the oblique palmar 
crease. It should be of generous length, and a 
clean incision straight down to the level at which 
the tendons lie is essential. Dissection of tissue 
planes can only result in more scar tissue formation. 
Increasing familiarity with the detailed anatomy of 
the palm of the hand facilitates a direct approach 
and is one reason for the better results shown by 
the surgeon experienced in this field. 

Flexor Sublimis Graft.—The proximal rem- 
nant of the flexor sublimis tendon is preferred as 
the source of the graft, as it has been found to give 
the best results. Its cut end is identified in the 
palm and it is exposed again thzough a short trans- 
verse incision in front of the wrist. The scar of 
such an incision is inconspicuous compared with a 
longitudinal incision. The flexor sublimis of the 
injured finger is identified at the wrist by pulling 
on the free end in the palm, and it is divided at 
the musculotendinous junction. It can then be 
easily withdrawn into the palm, and is wrapped 
in gauze moistened in saline until it is required. 
It is seldom that a long enough graft cannot be 
obtained from the flexor sublimis, as it is in the 
more distal injuries that a graft is required, and it 
is in these that the greatest length of sublimis 
tendon is available. 

The profundus tendon is divided cleanly immedi- 
ately distal to the lumbrical origin. This is the best 
site for the proximal suture line where adhesions 
are least likely to form. The graft is produced, 
and a figure-of-eight stitch of stainless steel wire 
on an atraumatic needle is inserted in its distal end. 
The two free ends are left protruding from the 
extremity of the graft. The graft is threaded on 
Bunnell’s tendon carrier and drawn through from 
the palm into the finger under the metacarpal sling. 
Frequently this passage, having been empty for 
some time, is narrowed or occluded by fibrous 
tissue. It should be dilated by the tendon carrier, 


‘or enlarged by a clean incision laterally throughout 


the length of the sling. 

A wide cleft is cut in the palmar surface of the 
distal phalanx to enter the marrow cavity one-third 
to one-half of the distance along it so that it is well 
away from the joint. A hole is drilled with a fine 
drill through the dorsal cortex, emerging on the dor- 
sum near the base of the nail. A straight needle is 
passed through this hole from the dorsal surface 
eye first, threaded with the two ends of the wire 
suture, and used to draw them through on to the 
dorsum where they are tied over a button, the 
tendon end being drawn well home into the cleft 
in the phalanx (Fig. 609). This method is prefer- 
able to that formerly used, where the distal end 
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of the graft was sutured to a short stump of the 
profundus tendon. If this is done, the suture line 
is likely to adhere to the capsule, or even to the 
middle phalanx, and very little active movement is 
possible at the distal joint. 

It is probably best to complete the distal attach- 
ment of the graft first, as the tension can then be 
adjusted by trimming the proximal end before it is 


FIG. 


609.—Method of distal attachment of graft. 
insertion is a well distal to the joint, and the wire suture 


The 


tied over a button on the dorsum of the finger. 


sutured. The tension should be such that the finger 
lies in a position comparable to its neighbours. 
Even under anesthesia the fingers naturally adopt 
a slightly flexed position. A few skin stitches are 
introduced into the finger incision to hold the tendon 
in place before assessing the tension. 

As the sublimis and profundus tendons are of 
equal calibre, an end-to-end suture is performed 
proximally. A fine stainless steel wire suture with 
an atraumatic needle at either end, as designed by 
Pulvertaft, is used. The figure-of-eight, or criss- 
cross, stitch of Bunnell and Mayer is used, inserted 
in such a way that, when it is tied, the knot is buried 
between the tendonends. Only one knot is required, 
the ends are cut short, and the suture is left in 
permanently (Fig. 610). The aim is to obtain exact 
end-to-end apposition with no ‘ unsatisfied fibres’ 
projecting, as these will adhere to neighbouring 
tissues, and are believed to be a common cause of 
failure in these operations. Sometimes one or two 
simple additional sutures of wire are required to 
bury a few exposed fibres. 

It is easy and tempting to draw a fold of lumbrical 
muscle or paratenon across with a single wire stitch 
to bury the suture line. This may be beneficial. 
On the other hand, each additional complication 
in the operation introduces another factor that may 
cause adhesions. As Koch (1944) has remarked in 
this connexion, progress will be made by simplifying 
surgical procedures rather than by making them 
more complicated. 

The tourniquet is released at the conclusion of 
the operation before the skin is sutured, and after 
gentle pressure with a moist swab for a few minutes 
to allow reactionary hemorrhage to subside, the 
wound is inspected. Only occasionally is it necessary 
to ligate a vessel. The superficial palmar arch has 
sometimes to be divided between ligatures of finest 
thread in the course of the exposure. Ligatures 
should be avoided if possible as they will increase 
the scar tissue in the wound, but are infinitely 
preferable to a hematoma, which results in almost 
certain failure. The skin is sutured with nylon. 
No buried sutures are used. The cut edges of the 
tendon slings in the finger will approximate as the 
skin is sutured. Union with some lengthening is 
no doubt the rule, but no bow-stringing appears to 
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result from this procedure. The hand is bandage |i 
firmly with a crépe bandage over cotton-wool. 
little wool should separate the bases of the finger:, 
as pressure necrosis of the skin has been known t» 
occur here. If the hand is painful or the finger; 
blue, the pressure should be released in six hours. 
The wound is inspected after forty-eight hours to 
ensure that there is no hematoma. A small dressin;; 
is then applied, and the patient is discharged fron: 
hospital. He is instructed to move the finger actively 
a little himself, but it is never found that much 
movement is obtained in the first two weeks. The 
need for early movement is not stressed. Mason 
and Allen (1941) have shown experimentally tha: 
tendons kept completely immobilized develop 
excellent gliding sheaths. Too early activity wil! 
not ensure gliding, but on the contrary will lead to 
increased reaction. 

The skin sutures are removed in fourteen days, 
and at the same time, the button over the base of 
the nail is removed and the wire easily withdrawn, 
leaving no suture material at the distal attachment 
of the graft. A week later movements are encouraged. 
Physiotherapy is commenced and continues until 
active control is largely regained. 

In an uncomplicated case, a manual worker 
should be able to return to work in two to three 
months from the date of operation. 

If digital nerves are found divided in the course 
of a tendon operation, they are sutured with the 
finest silk or stainless steel wire. The recovery 
rate in these purely sensory nerves is good. 

If tendon grafting operations have to be done on 
two or more fingers in one hand, it is considered 
advisable to operate on only one tendon at a time. 
If the tendons of two fingers are dealt with at one 
operation, the proximal attachments of the two 
grafts lie side by side in the same wound and may 
become adherent to each other. Fresh tissue planes 
have to be opened up to expose the two tendons, 
and more fibrosis may result from this than from 
two clean incisions on separate occasions. The 
tissues would necessarily be exposed for a very long 


Fic. 610.—End-to-end suture of equal tendons. No 
* unsatisfied fibres’ should result. (One side of the junction 
is held apart to show the position of the knot.) 


time if two grafts were inserted and the risk of air- 
borne infection correspondingly increased. An 
interval of six weeks should be allowed to elapse 
between operations to allow complete healing of the 
first scar. Fig. 611 shows the independent action 
possible in index and middle fingers grafted at 
separate operations. 

Palmaris Longus Grafts.—As stated before, 
the flexor digitorum sublimis is preferred as the 
source of the graft. The indications for using 
palmaris longus, the next most suitable tendon, 
are: (1) destruction of part of the flexor sublimis 
in the original injury so that an insufficient length is 
available for a graft; and (2) grafting the flexor 
profundus of the little finger, where the flexor 
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sublimis tendon is often so thin and frail that it is 
insuitable for a graft. 

In every case, both wrists of the patient should be 
‘nspected before operation is undertaken to see 


Fic. 611.—Palmaris longus grafts were used in both 
index and middle fingers at two separate operations. The 
amount of flexion possible in each finger used independently 
is shown. Extension was full in both fingers. 


whether a palmaris longus is present, as there is no 
certain means of determining whether the sublimis 
will be adequate before the tendons are exposed. 

Most authorities are agreed that a generous 
supply of paratenon should be removed with the 
palmaris longus tendon. It is, therefore, usual to 
remove the graft through a longitudinal incision in 
the whole length of the tendon. This results in a 
wide, unsightly, and sometimes tender scar. It has 
recently been found that the graft can be removed 
equally well through three short transverse incisions, 
one over the insertion of palmaris longus, one at the 
musculotendinous junction, and one midway between. 
The resulting scars are inconspicuous. 

The steps in the operation are identical with 
those previously described for sublimis grafts with 
the exception of the proximal suture. The palmaris 
longus is invariably thinner than the flexor profundus 
tendon to which it is to be united. End-to-end 
suture would leave many ‘ unsatisfied fibres’ of 
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Fic. 612.—Pulvertaft’s method of attaching a slender 
graft to a tendon of greater diameter. No ‘ unsatisfied fibres ” 
are left protruding. 


flexor profundus to adhere to surrounding tissues. 


The more slender palmaris longus is therefore 
woven through two slits in the flexor profundus 
tendon, and its free end firmly embedded in the 
substance of the profundus where it is fixed by a 
stainless steel wire suture, again inserted in such 
a fashion that the knot is buried. The free end of 
the flexor profundus tendon is shaped into two taper- 
ing tongues which are closely applied to the surface 
of the graft and held with stainless steel wire sutures 
(Fig. 612). This method was originated by 
Pulvertaft. The result, after healing has taken place, 
should be a smooth structure with a gradual transition 
from the thicker tendon to the more slender graft, 
y ‘shoulder’ being avoided. 
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Other Sources of Graft.—If neither flexor 
digitorum sublimis nor palmaris longus is available, 
extensor digitorum longus to one of the three middle 
toes offers the most readily available graft. The 


Fic. 613.—The profundus tendon has been cut but the 
sublimis is undamaged in the left ring finger. Function is 
not sufficiently impaired to warrant ting the profundus. 
Seameneny this might be advised if the index er were 

ect 


operative technique is the same as for palmaris 
longus grafts. 


SUTURE OF CUT FLEXOR DIGITORUM 
PROFUNDUS 


End-to-end suture of the flexor profundus is the 
method preferred if the flexor tendons are divided 
in the palm of the hand proximal to the finger 
tendon-sheath. This is done as a primary operation 
if the wound is a clean one. If the wound is soiled, 
tendon suture is postponed for six weeks, initial 
treatment being limited to cleansing of the wound 
and skin suture. In all cases the distal remnant 
of the flexor sublimis is removed. For this a fresh 
lateral incision must be made in the finger to expose 
the insertion of the sublimis tendon. In order to 
do this with the minimum of trauma it is advisable 
not only to divide the two slips of insertion, but also 
to slit longitudinally the dorsally joined portion 
immediately proximal. An end-to-end suture of 
the profundus tendon is done with a Bunnell-Mayer 
type of suture of stainless steel wire. The knot is 
buried between the tendon ends and the suture is 
designed to be left in permanently. 

Procedure when Flexor Digitorum Pro- 
fundus alone is Divided.—It is considered that 
the function of a finger with an intact flexor sublimis 
alone may fall little short of: the average result to be 
expected from a grafted flexor profundus (Fig. 613). 
The sacrifice of an intact sublimis tendon should 
not be entertained, so that when flexor digitorum 
profundus alone has been divided, no treatment of 
the cut tendon has been advised. It is suggested 
to the patient that if, after a trial period, he finds 
the projecting terminal phalanx inconvenient, the 
distal joint should be arthrodesed at an angle of 
135°. So far no requests have been received for 
this to be done. In the index finger, one should 
probably use a thin profundus graft while retaining 
the sublimis, and this more ambitious programme 
was tried once in this series. 
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SURGERY OF CUT FLEXOR POLLICIS 
LONGUS 


The range of movement obtained after repair of 
a cut flexor pollicis longus tendon is often disappoint- 
ing. Yet functionally the results are uniformly good. 
This is largely because the thumb acts as an inde- 
pendent unit. For a finger repair to be successful, 
the resultant movement of the injured finger must 
be comparable to that of its neighbours, so that the 
fingers can act as a unit in grasping. The thumb 
has no such standard to which to attain, so that 
almost any tethering of the interphalangeal joint is 
likely to result in success. 

The results of suture of a cut flexor pollicis 
longus tendon are at least as good as those of replace- 
ment by a palmaris longus graft. It is reasonable to 
prefer suture, the simpler operation, unless there is 
some contra-indication, such as destruction of a 
part of the tendon or an unyielding retraction of the 
proximal end. Koch (1944) has stated that it is 
rarely possible, except immediately after injury, to 
draw the separated ends of flexor pollicis longus 
together without excessive tension, and that a graft 
is usually required to fill the gap, but this is not cor- 
roborated by experience in the series here described. 

In most cases the injury is in the region of the 
proximal phalanx or the metacarpophalangeal joint. 
It has usually been found necessary to make two 
incisions, a lateral incision along the radial border 
of the thumb, and a second incision skirting the base 
of the thenar eminence. This is deepened between 
the flexor pollicis brevis and the adductor pollicis. 
Sometimes the proximal end has retracted into the 
flexor retinaculum, and the incision has then to be 
extended proximally and the retinaculum split to 
secure it; there is no lumbricalis in these cases to 
prevent retraction. 

It is wise to delay operation for from three to 
four weeks. The extension of the incision sometimes 
required is inadvisable in the presence of possible 
sepsis. 

If suture is done, end-to-end suture of Bunnell- 
Mayer type is performed. If simple suture is 
impossible, a palmaris longus graft is inserted, 
attached proximally by the Pulvertaft technique, 
and distally by embedding the end of the graft in the 
distal phalanx, as already described for the fingers. 


TENOLYSIS 


The best chance of a good result from any flexor 
tendon injury is given at the initial operation for 
repair of the tendon. If this operation fails, the 
usual cause of failure is adherence of the tendon or 
graft to the surrounding tissues. In these circum- 
stances re-exploration should always be advised, 
although the chances of success after a second 
operation are small. If there were adhesions after 
a primary operation, there are likely to be adhesions 
after a secondary operation. 

The result of tenolysis is likely to be more success- 
ful after a simple suture in the palm than after a 
tendon graft, as the adhesions are probably localized 
to the region of the suture. 

The procedure is first to expose the suture line 
in the palm through the original incision. The 
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tendon is dissected free from adhesions here. If 
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traction on the tendon in the palm fails to flex the 
interphalangeal joints, it should be exposed in its 
whole length in the finger and thoroughly liberated. 
Blind separation by tendon strippers has not proved 
successful, the tendon so frequently becoming 
damaged by the stripper. 

If, in addition to adhesions of the tendon, there 
are contractures of the skin or joint capsules in 
flexion, amputation may well be indicated. 


RESULTS OF FLEXOR TENDON SURGERY 

The results of 67 operations for flexor tendon 
injuries in the hand operated on in one unit at 
Bristol between January, 1946, and December, 1951, 


Fic. 614.—The flexor sublimis tendon of this index 
finger was used as a transplant to a cut flexor pollicis longus. 
There is full flexion at the distal joint, but 20° loss of active 
flexion at the proximal interphalangeal joint. This probably 
represents the best result that could be expected from grafting 
the flexor profundus when the flexor sublimis has been removed. 


are tabulated. The minimum follow-up period was 
six months. Six patients could not be traced. The 
methods used are shown in Table I. 

Assessment of Results.—One case in the series 
shows the range of active movement that can be 


Table I.—METHODS OF REPAIRING FLEXOR 
TENDON INJURIES 
Flexor sublimis graft to flexor profundus 20 
Palmaris longus graft to flexor profundus I 
Extensor digitorum longus graft to flexor profundus § 
Suture of flexor profundus 9 
Suture of flexor pollicis longus 9 
Palmaris longus graft to flexor pollicis longus 4 
Transplant of flexor sublimis of index finger to 
flexor pollicis longus I 


TOTAL 67 


expected from an intact flexor profundus when the 
sublimis tendon has been removed, and this sets a 
standard for repair of a cut flexor profundus. In this 
case—a young boy with a cut flexor pollicis longus—it 
was found impossible to suture the cut tendon owing 
to loss of substance, and no palmaris longus tendon 
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was available. It was decided, with some reluctance, 
to use the flexor sublimis of the index finger as a 
t2ndon transplant. In full active flexion the tip of 
tais index finger is } in. from the distal palmar 
crease. The range of movement at the distal 
interphalangeal joint is 80°—a normal range—and 
at the proximal interphalangeal joint it is 90°—that 
is, there is loss of 20° of flexion at the proximal 
iiterphalangeal joint, and the finger has lost the power 
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than } in. but was not more than 1} in., the result 
was classified as good (Fig. 618). The average 
range of active flexion in this group was 65 per cent 
of normal. 

All others were classed as failures. 

The measurements used are arbitrary, but in 
practice it was found that a finger which would 
flex enough to bring the tip to within 1} in. of the 
distal palmar crease moved in sufficient unison with 


FiG. 615.—In assessing the results the measurement was taken from the tip of the finger to 
the distal palmar crease with the finger in full active flexion. 


of the final clench that is given by the flexor sublimis 
(Fig. 614). This range is, therefore, the reasonable 
maximum to be expected from the repair of a cut 
dexor digitorum profundus tendon when the sublimis 
has been removed. 

Results in this series were classified by the 
measurement from the tip of the finger to the distal 
palmar crease with the finger in full active flexion. 
Sometimes the tip of the finger would touch the 
palm and the measurement would be taken along 
the palm from the finger-tip to the distal crease. 
In other cases the measurement would be made 
across the space intervening between finger-tip 
and palm (Fig. 615). Tricks must be carefully 
avoided, as even firm pressure between the sides of 
two fingers may yield sufficient assistance from the 
normal finger to make an average result appear 
excellent. The finger under trial must lie posterior 
to the normal fingers to be fully tested (Fig. 616). 


Fic. 616.— A good result made to simulate an excellent 
result by trick action. In assessing results care must 
taken that the finger being tested is not assisted by lateral 
pressure from neighbouring fingers. 


If the measurement from finger-tip to palmar 
crease was } in. or less, the result was classified as 
excellent (Fig. 617). The average combined range 
of flexion at the two interphalangeal joints in the 
fingers classed as excellent was 82 per cent of normal. 

If the measurement from the tip of the finger to 
the distal palmar crease in full active flexion was more 


its neighbours to be useful in gripping large objects 
and in handling small objects. If flexion was less 


Table II.—RESULTS OF FLEXOR SUBLIMIS AS GRAFT 


Excellent 7 
Good 8 
Poor 4 
Amputation I 

TOTAL 20 


Percentage successful 75 


than this, function was poor and the finger was 
usually an encumbrance. 


Fic. 617.—A result classified as excellent. The flexor 
sublimis tendon was used as a graft for the flexor profundus. 
The conspicuous scar at the wrist resulted from the incision 
for proximal division of the sublimis. In more recent cases 
a transverse incision has been used with better effect. 


Comparison of Grafts from Different 
Sources.—Flexor sublimis was the source of the 
graft in 20 cases. Of these, 75 per cent were success- 
ful (Fig. 619). The results are classified in Table II. 

Palmaris longus was the source of the graft in 
19 cases of finger injury (Fig. 620). This series is 
comparable to that in which flexor sublimis was 
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used. In § of the early cases, however, an end-to- 
end suture of the palmaris graft and the profundus 
tendon was performed, and all of these were failures. 
Even in the remaining 14 cases, in which a Pulvertaft 
suture was employed and all unsatisfied fibres 
avoided, the results were far inferior to those of 
flexor sublimis grafts (Table III). 


Table IIJ,—RESULTS OF PALMARIS LONGUS AS GRAFT 


Bunnell-Mayer  Pulvertaft 
Suture Suture 
Excellent 
Good 
Poor 
Amputation 


TOTAL 


ols 


Percentage successful 


Extensor digitorum longus was used in § cases, 
all of which were failures. It happens that the 
result in all of these was prejudiced by previous 
surgery or by associated injuries, and the cases all 
occurred early in the series when technique was not 


In 2 case the flexor profundus tendon had bee 
torn from its insertion and was re-attached, its en1 
being embedded in the bone of the distal phalan:. 
The sublimis was not removed. (Table V.) 


Table V.—SUTURE OF FLEXOR DIGITORUM PROFUNDUS. 
RESULTS OF SUTURE IN PALM 


Immediate Delayed Avulsion Total 

Excellent I 2 4 
Good I ° I 2 
Poor 3 ° ° 3 
Amputation ° ° ° ° 
TOTAL 5 2 2 9 

Percentage successful 40 100 100 66°6 


Results of Tenolysis.—Tenolysis was considerec. 
necessary in 10 fingers. In 8 the previous operatior 
had been a tendon graft, and in 2 a tendon suture 
(Table VI). From this table it is clear that the best 
chance of success is at the primary operation. 

There is even less prospect of success after a 
second grafting operation where the first has failed 
(Table VII). 


Fic. 618.—An average ‘ good’ result from a flexor sublimis 
graft to the flexor profundus. 


good. Extensor digitorum longus cannot be con- 
demned as a source of the graft on these results 
alone (Table IV). 


Table IV.—RESULTS OF EXTENSOR D1IGITORUM LONGUS 


AS GRAFT 
Excellent ° 
Good ° 
Poor 5 
Amputation 

TOTAL 5 
Percentage successful o 


Results of Suture of Flexor Digitorum 
Profundus.—A cut flexor profundus was sutured 
in 9 cases in the series. In 7 cases the wound was 
in the palm and an end-to-end suture was done 
after excision of the distal remnant of the flexor 
sublimis. In 5 of these immediate suture was per- 
formed : in 2 cases suture was delayed for six weeks. 


Results in Multiple Finger Injuries.—The 
division of flexor tendons in several fingers of one 
hand gives rise to greater difficulty in treatment 


Table VI.—RESULTS OF TENOLYSIS 


After Grafting After Suture Total 
I 


Excellent 
Good 


Poor 
Amputation 


TOTAL 
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Percentage successful 


than an isolated tendon injury, and the results are 
inferior (Fig. 621) In addition to the technical 
problem of preventing the tendons of neighbouring 
fingers from adhering to each other after repair, 
solved to some extent by operating on separate 
occasions, there are the complications of fractured 
phalanges and metacarpals, and multiple nerve 
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ji juries occasioned by the type of wound which is 
usually due to a circular saw or machinery. 

Flexor tendons were cut in two or more fingers 
i) 7 patients in this series. The total number of 
fagers affected was 18. These were dealt with as 
f llows :— 


Suturing or grafting operations _ 13 
Primary amputation I 
Operation refused I 
Operation not advised I 


Sublimis intact and no operation advised 2 
In the 13 fingers operated on, 23 operations were 
jerformed. The initial operations were as follows :— 
Suture of flexor profundus 4 
Flexor sublimis graft to profundus ; 
Palmaris longus graft 
Extensor digitorum longus graft ; 

The initial treatment failed in 10 cases, and the 

{»llowing secondary operations were done :— 
Palmaris longus graft 3 
Extensor digitorum longus graft 2 
Tenolysis 
(Poor result accepted 2) 

A third operation was done in 4 fingers as a result 
of failure of the second operation. None of these 
was successful. 

Extensor digitorum longus graft I 
Tenolysis 
Amputation 

The results are summarized in Table VIL. 

Three of the good results were in cases where the 
primary operation was successful. In the fourth, 


Table VII.—RESULTS OF SECONDARY GRAFTING 


OPERATIONS 
After Previous After Initial 
Graft Suture Total 
Excellent ° ° ° 
Good ° ° ° 
Poor 2 6 8 
Amputation I ° I 
TOTAL 3 6 9 
Percentage successful ° ° ° 


a tenolysis was successful after an initial sublimis 
graft. As in all tendon injuries, the best chance of 
a good result is given by the first operation on the 
injured tendon. 


Table VIII.—RESULTS IN MULTIPLE FINGER INJURIES 


Excellent ° 
Good 4 
Poor 8 
Amputation I 

TOTAL 3 


Percentage successful 30 


Comparison of Results in Individual Fingers. 
—The chance of success in the index finger is better, 
and in the little finger is worse, than in the middle 
and ring fingers. Probably cortical representation 
is larger for the index than for the little finger, and 
it is correspondingly more difficult to initiate move- 
ment in a damaged little finger (Table IX). 

Comparison of Results in Successive Years. 
—Improvements in technique account for the better 
results in the second three years as compared with 
the first three (Table X). 

Results of Surgery in Cut Flexor Pollicis 
Longus.—End-to-end suture was performed in 9 
cases of cut flexor pollicis longus. Function was 
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normal in 6 and was slightly impaired in 3 cases. 
The average range of active movement resulting at 
the interphalangeal joint was 56 per cent of normal 


(Fig. 622). Function was slightly impaired in I case 
Table 1X.—RESULTS IN INDIVIDUAL FINGERS 
Index Middle Ring Little 

Excellent 6 3 2 3 
Good 4 4 3 3 
Amputation ° ° I 4 

TOTAL 15 12 9 14 
Percentage successful 66°6 $1 55°5 43 


in which movement was 85 per cent of normal. 
There was no appreciable impairment of function in 
a case with only 25 per cent of normal movement. 


Table X.—RESULTS IN SUCCESSIVE YEARS 
1946 1947 1948 1949 1950 1951 


Excellent 2 I I 3 2 
Good I I I 2 6 3 
Poor 4 2 2 2 3 4 
Amputation ° I I ° 3 ° 

TOTAL 7 5 5 7 17 9 
Percentage successful 43 40 40 71 65 55°5 


In 4 cases a palmaris longus graft was used to 
replace the distal part of the damaged tendon. The 
average range of active movement obtained at the 
interphalangeal joint was only 20 per cent of normal, 
yet function was impaired in only I case, and then 
only slightly. 

In 1 case the flexor sublimis of the index finger 
was transplanted into the base of the distal phalanx 
of the thumb to replace the injured flexor pollicis 
longus. The resulting range of movement at the 
interphalangeal joint was only 40 per cent of normal, 
but no loss of function was apparent. 

The conclusion is that perfect restoration of 
movement is not essential for perfect function in 
the thumb. Little more than a tenodesis is com- 
patible with a good functional result. 

Analysis of Causes of Failure in Flexor 
Tendon Surgery.—Twenty-six cases of cut flexor 
digitorum tendons were classified as poor results or 
ended in amputation. These occurred in 22 fingers, 
a second operation having been done in 4 fingers. 

The principal causes of failure in these cases were 
believed to be as follows :— 

In 6 cases end-to-end suture of unequal tendons 
was performed, resulting in ‘ unsatisfied fibres ’. 

In 4 cases there was poor initial surgery (primary 


‘suture with strong silk, badly placed skin incisions, 


suture of both sublimis and profundus tendons) 
resulting in excessive formation of scar tissue to 
complicate the subsequent tendon grafting operation. 

In § cases there were multiple injuries (fractured 
phalanges and metacarpals, crushed finger, cut 
extensor tendon, joint injuries, several cut digital 
nerves, or three or four fingers injured by circular 
saw wounds). It is hard to see how good results 
can be obtained in some of these difficult cases. 

Technical errors were the cause of three failures. 
In 1 case, a wire suture, intended for removal, broke 
as it was being withdrawn and caused scar tissue to 
form where it continued to tether the tendon. In 
I case the graft was too short. 
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In 1 case the flexor sublimis, which was seen to be 
intact, was retained and the profundus replaced. 
This has been advocated (Graham) and can be 


successful, but is ambitious and it failed in this 
case. 


In 4 cases no technical cause could be discovered, 
although in 2 of these mentality was subnormal and 


Fic. 620.—The result of a palmaris longus graft to the flexor 
profundus of the index finger. 


in I, a patient in a mental hospital, the tendon injury 
was a self-inflicted wound. 

Contributory causes of failure that were noted 
were as follows :— 

In 4 cases there was incomplete passive movement 
of the finger when operation was undertaken. 

In 1 case there was a tourniquet palsy after 
tenolysis. 

In 3 cases the graft was sutured to a distal stump 
of flexor profundus instead of being embedded in 
the terminal phalanx, and this resulted in loss of 
active movement in the distal joint. 
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Fic. 619.—The result of a flexor sublimis graft to the flexor profundus of the middle 
Although extension is limited at the proximal interphalangeal joint, function is excellent. 
is a machine operator and is not aware of any disability. 


In 3 cases where the tendon was sutured witi 
wire, additional sutures of fine silk were insertei 
in the tendon or in the tendon slings. 


The patient 


In 1 case the tendon was split by a tendon 
stripper during tenolysis. A Bunnell’s tendon 
stripper was used in some early cases, but its action 
was found to be too uncertain and its use has been 
abandoned. 

In 1 case the graft was too long. 

In 2 cases the flexor sublimis was used as motor 
with a graft to replace the profundus, a doubtful 
technique, as the normal excursion of the 
sublimis is somewhat less than that of the 
profundus. 

In 2 cases two fingers were grafted at 
one operation. 

In 1 case after-treatment was inadequate 
owing to the transfer of the patient to a fever 
hospital with dysentery immediately after 
operation. 

There is no doubt that the commonest 
avoidable causes of failure are methods of 
tendon suture that leave ‘ unsatisfied fibres ° 
to adhere to the surrounding tissues, and any 
errors in operative technique which lead to 
the formation of scar tissue. 


SUMMARY AND CONCLUSIONS 


1. The results of 67 operations for flexor 
tendon injuries in the hand, operated on by 
one of us (A. L. E-B.), have been followed 
up and analysed by the other (J. B. K.). 
2. An account is given of operative methods, 
embracing the principles and practice of Sterling 
Bunnell, and certain valuable additions made by 
Pulvertaft. The operative technique was not a 
standard one, but evolved throughout the period. 
The results may be of interest in being a consecutive 
series of cases covering six years. 

3. Flexor digitorum sublimis is preferred to 
palmaris longus as a source of tendon grafts. 

4. The importance of tendon slings is stressed. 
They should be cleanly incised laterally, so that 
they will heal and their function be retained, but 
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chould not be repaired by buried sutures. No bow- 
tringing appeared to occur from free incision at 
)peration. 


and further research is necessary. Many of the 
results classified as good are far from perfect and 
there is much room for improvement. 
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Fic. 621.—Both flexor tendons were divided in the index 
and middle fingers. A fiexor sublimis graft was used in the 
index finger and a palmaris longus graft in the middle finger. 
The index finger is classified as a good result, the middle 
finger as a poor result, although it is not entirely functionless. 


5. Transverse incisions in front of the wrist and 
forearm can be successfully employed to avoid the 
disfiguring longitudinal scars. 

6. Familiarity with the detailed anatomy of the 


Fic. 262.—Result of end-to-end suture of cut flexor pollicis 


ndon operative field enables the surgeon to make a direct ongus. 

ad approach in his exposure, and this results in the 

ome minimum of scarring. It is only by performing BIBLIOGRAPHY 

been a considerable number of operations that the surgeon BUNNELL, S. (1952), Surgery of the Hand. Philadelphia : 


can expect good results. 
7. Causes of failure are investigated. 


*Un- 


J. B. Lippincott Co. 
Koc, S. L. (1944), Surg. Gynec. Obstet., 78, 9. 


— satisfied fibres’ and excessive formation of scar — bo L., and ALLEN, H. S. (1941), Ann. Surg., 
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a SPONTANEOUS RUPTURES OF EXTENSOR TENDONS 
AT THE WRIST-JOINT 
ae By N. V. ADDISON, Leeps 
res” 
any THE spontaneous rupture of the tendons of extensor _ straighten the ring finger of the left hand. One week 
i to digitorum communis due to attrition on the dorsum _ before, whilst eating her midday meal, she suddenly felt 
Ss ference is palmar flexion of the wrist-joint as she pressed her 
xor nat years ( an-J 1948). finger on a dinner fork. Immediately she was unable 
b rupture of extensor pollicis longus due to attrition - to extend the ring finger at the metacarpophalangeal 
S| at the wrist-joint is a common complication of old joint (Fig. 623). At the age of 29 she had an acute 
wed fractures at the lower end of the radius. Gladstone polyarthritis, which affected most joints in her body, 
). (1952) describes the rupture of extensor digitorum and spent four months in bed. This was thought at the 
ods, communis at the wrist-joint as an uncommon time to be rheumatic fever, but the principal residual 
ling complication of severely malunited Colles’s frac- of itic def 
by tures ; and spontaneous rupture of extensor tendons 4 
t a in the hand, especially extensor pollicis longus, is 
iod licati ? f th id rs ? in the body were affected. The arthritis had been 
wey complication of rheumatoid arthritis. : inactive for several years. She was able to extend all 
tive : The following two cases seem worthy of mention her fingers at the metacarpophalangeal joints, except the 
inasmuch as the cause of rupture might well be due fourth. There was an unsound fibrous ankylosis of the 
to to pathological changes in the tendons themselves. and 30 per of 
orsiflexion and palmar flexion in each joint, there being 
sed. CASE REPORTS a little less movement on the left side. Rotation of the 
that Case 1.—G. G., a housewife, aged 35 years, attended forearm was about 20 per cent of normul range. A pal- 


the hospital in 1951 complaining that she could not 


pable subcutaneous thickening beneath the skin was 


2 
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found about 2 cm. proximal to the fourth metacarpo- 
phalangeal joint, and it was decided that this was most 
probably the distal end of the ruptured tendon of 


623.—Case tI. 
tendon in the left hand, showing dropped fourth finger on 
attempted extension of all fingers at metacarpophalangeal joints. 


Spontaneous rupture of extensor 


extensor digitorum communis. Anteroposterior and 
lateral radiographs of the wrist-joint showed marked 
arthritic changes with osteophytes and diminished joint 
spaces (Figs. 624, 625). 


Fic. 624.—Case 1. 


Oblique radiograph of left wrist-joint. 


AT OPERATION.—On Nov. 14, 1951, the left hand and 
wrist were explored by Mr. J. M. Fitton. A _ longi- 
tudinal incision, about 15 cm. in length, was made over 
the lower part of the dorsum of the forearm, wrist, and 
hand, finishing at the head of the fourth metacarpal. 
The tendons of extensor digitorum communis to the 
little and ring fingers were found to have been ruptured, 
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but that of extensor digiti minimi was intact. The 
distal ends of these tendons were discovered in the space 
between the fourth and fifth metacarpals, at a point 
about 2 cm. proximal to their heads. The fused proximal 
ends were found buried in fibrous tissue 2 cm. above the 
head of the ulna. There was a gap of about 6 cm. 
between the ends of the ruptured tendons, and this was 
bridged by a thin band of tissue composed of tendon- 
sheath. On the dorsal surface of the lower end of the 
ulna was a sharply pointed osteophytic outgrowth (Fig. 
626) about 3 mm. in height. This bony prominence 
lay alongside the groove in which the tendons had lain. 
It was felt that it might have caused their rupture by 
attrition, although it was not clear at operation that 
there was a tear in the capsule of the joint. 

The lower 3 cm. of the ulna was excised to improve 
forearm rotation. The extensor tendon to the middle 
finger was used in order to repair the tendon to the 
ring finger. A thin longitudinal strip was separated 
proximally for about 5 cm. and its distal end was sutured 
to the ruptured tendon with fine stainless steel wire. 
After closure of the wound the wrist and proximal inter- 
phalangeal joint were immobilized by a short plaster slab 
for two weeks. 

RESULT.—One month after operation there was 
approximately 80 per cent normal active extension of 
the finger at the metacarpophalangeal joint. Four 
months later the finger could be extended to its full 
limit (Fig. 627), and there was a marked increase in 


Fic. 625.—Case 1. Lateral radiograph of left wrist-joint. 


rotation of the forearm. The patient was very pleased 
with the result. 


Case 2.—L. H., a housewife, aged 36 years, attended 
the hospital in 1951, complaining that she could not 
straighten the middle, ring, and little fingers of her left 
hand. She gave a history of feeling and hearing a sudden 
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‘click’ in the region of the wrist-joint two years pre- 
\ ously, whilst washing-up kitchen utensils in her home. 
‘his was immediately followed by the inability to extend 
tie little finger. One month later, again whilst washing- 
vo, she felt another ‘ click’, and on this occasion was 
iaable to extend her ring finger. Three months after 
tuis a similar incident occurred, affecting the middle 


Lower end of left ulna. Arrow indicates 


FiG. 626.—Case 1. 
(x §.) 


dorsal osteophytic outgrowth. 


inger. The patient suffered no pain at any time. At 
he age of 18 the patient had spent several months in 
ved suffering from an acute polyarthritis, which at the 
ime was thought to be rheumatic fever, but she was 
eft with a bilateral arthritis of the ankle- and wrist- 
oints. 

CLINICAL EXAMINATION.—Arthritic deformities were 
oresent in both ankles and wrist-joints. It was necessary 
for the patient to wear surgical boots for her deformed 
feet. There was no active extension of the ring and 
little fingers at the metacarpophalangeal joints, and only 
about 5° of active movement was present in the middle 
finger (Fig. 628). There was a bilateral flexion deformity 
of approximately 30° in both thumbs at the metacarpo- 
phalangeal joints. On the dorsum of the left wrist-joint 
over the head of the ulna could be felt a prominent 
osteophytic outgrowth, which was presumed at the time 
to be responsible for attrition of the extensor tendons. 
There were no palpable tendon ends on the dorsum of 
the hand and wrist. An unsound fibrous ankylosis was 
present in both wrist-joints and palmar and dorsiflexion 
were limited to less than 5°. About 60° rotation of the 
forearm was possible on passive movement. X-ray 
examination showed arthritic changes of the wrist-joints 
with osteophytes, which were very similar to Case 1. 

AT OPERATION.—On Oct. 27, 1952, the left hand and 
wrist were explored by Mr. J. M. Fitton. A longi- 
tudinal incision was made over the lower part of the 
dorsum of the forearm, wrist and hand, curving medially 
towards the head of the fifth metacarpal. The extensor 
tendons of the fifth finger were found to have been 
ruptured, the proximal ends having retracted into the 
forearm, while the distal ends were 3 cm. below the head 
of the ulna. These two tendon ends were united by a 
narrow band of fibrous tissue, which fused with the 
periosteum on the distal surface of the head of the ulna. 
The extensor tendon of the ring finger was ruptured 
3} cm. below the ulnar head, and a narrow band of 
fibrous tissue extended proximally to disappear in fibrous 
tissue on the dorsum of the wrist. The proximal end 
of the tendon had retracted into the forearm. The 
tendon of the middle finger had atrophied to a fibrous 
strand from 3 cm. below the head of the ulna to 2$ cm. 
above. The extensor tendons of the index finger were 
intact and appeared normal. The tendon-sheaths were 
thickened and engorged. A large dorsal osteophyte on 
the head of the ulna was found surrounded by dense 
fibrous tissue. No rent in the capsule of the joint was 


visible, but the lateral part of the roughened area was in 
direct relationship to the tendons which had ruptured. 
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This osteophyte had narrowed the sulcus on the dorsum 
of the wrist through which the tendons pass. The 
head of the ulna had dislocated on to the posteromedial 
aspect of the radius. 

The tendon of extensor carpi ulnaris was detached 
from the base of the fifth metacarpal bone and sutured 
to the distal end of the ruptured tendon of the ring 


Fic. 627.—Case 1. Shows full extension of fourth finger 
four months after operation. 


finger. The distal portions of the extensor tendons of 
the little and middle fingers were sutured to the side 
of extensor carpi ulnaris. The head and distal 2} cm. 
of the ulna were excised, and rotation of the forearm 
immediately increased from 60° to at least 150°. After 
closure of the wound, the wrist and the proximal inter- 
phalangeal joints of the affected fingers were immobilized 
by short plaster slabs. 


three 


¢ Spontaneous rupture of 
extensor tendons in the left hand, showing tendon to index 
on attempted extension of all fingers at the 


finger only 
metacarpophalangeal joints. 


Fic. 628.—Case 2. 


RESULT.—Four months after operation the three 
fingers could be extended to their full limit at the meta- 
carpophalangeal joints. A normal range of forearm 
rotation was present. 


DISCUSSION 


Gladstone (1952) makes the interesting sugges- 
tion that one of the reasons for the almost complete 
absence of recorded cases of ruptures of extensor 
digitorum communis may be that rupture of only 
one of these tendons causes no great disability. He 
suggests that the distal free ends of the tendons 
eventually become re-attached to the common 
extensor aponeurosis and that part only of the 
extensor power is lost. In the present case (Case 2) 
there had been no signs of recovery in the ring and 
little fingers over a period of two years, although a 
little movement was present in the middle finger. 
Gladstone’s two cases occurred ten and seventeen 
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years after injury, and he suggests that trauma may 
not be the cause, and that the arthritic changes in 
the wrist-joint may probably be responsible. It is 
interesting to note that in his second case there was 
a dorsal dislocation of the lower end of the ulna, as 
in Case 2 in this article. 

Many authors believe that spontaneous ruptures 
do not occur unless the tendons are diseased. 
Kersley (1948) records 2 cases of muscle ruptures 
as a complication of rheumatoid arthritis, and 
believes that they are entirely due to changes in 
the muscle. 

Kellgren and Ball (1950) found 42 tendon lesions 
in 100 cases of rheumatoid arthritis. In 37 of them 
the long flexors of the fingers were affected, the 
extensors also being involved in 6 of these. Micro- 
scopical examination showed a fibrinoid degenera- 
tion of the collagen fibres, together with the forma- 
tion of granulation tissue in the adjacent mesotenon 
or paratenon. There is no doubt from their findings 
that very definite pathological tendon changes occur 
in rheumatoid arthritis. 

The significance of ‘ rheumatism’ in the patho- 
genesis of spontaneous ruptures of muscles and 
their tendons is fully discussed by Pytel (1934). 
He believes that tendons become changed by iheu- 
matic disease. His various findings included ne- 
crotic foci and degenerative changes. He also 
points gut that chronic inflammatory conditions 
such as syphilis, or toxic changes such as those 
found in chronic alcoholism and diabetes mellitus, 
produce degenerative and necrotic changes in 
muscles and tendons, which in certain circumstances 
rupture. In his mind ‘rheumatic fever’ is an 
important factor in the aetiology of these cases, as 
healthy normal muscles and tendons very rarely 
rupture spontaneously. 

It is generally accepted that when a normal 
muscle-tendon system is subjected to severe strain, 
it is usually the tendon insertion, muscle origin, or 
musculotendinous junction which ruptures and not 
the tendon. Considerable damage to a normal 
tendon is needed before rupture occurs. Bearing 
this in mind, McMaster (1933) says that a spon- 
taneous rupture may follow moderate or frequently 
slight strain of a tendon previously weakened by 
disease, trauma, or possibly by an aseptic necrosis 
resulting from an obstruction to the blood-supply 
occurring during an injury. In referring to spon- 
taneous ruptures which occur in extensor pollicis 
longus, he believes that in all of these cases there is 
a pre-existing tendon disease or injury, the most 
common cause being a chronic tenosynovitis, found 
in drummers, tailors, and carpenters. Degenerative 
changes occur in the tendon, consisting of swelling, 
inflammation, and aspetic necrosis, which may lead 
to tendon rupture following some exertion. In a 
Colles’s fracture complicated by rupture of extensor 
pollicis longus several years later, he suggests that 
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aseptic necrosis may well be the predisposing facto1, 
resulting from injury to the blood-supply. He ha; 
no evidence to support this view. Mason (193¢c) 
holds similar views in considering the rupture of 
tendons at the wrist-joint, and believes that spon- 
taneous rupture must be preceded by disease o- 
injury of the tendons themselves. Tuberculou; 
tenosynovitis certainly leads to disease of tendon; 
and to their fragmentation. He appears to have 
had no experience with other factors leading tw 
tendon rupture such as gonorrhcea, syphilis, typhu; 
fever, gout or deforming arthritis. He believe; 
that trauma is by far the most frequent cause for 
so-called spontaneous rupture. 

In the cases described here, the tendon ruptures 
were spontaneous and painless, without any history 
of trauma, and in each there was a previous history 
of ‘rheumatic disease’ with involvement of joints 
throughout the body, and both were left with 
deformed arthritic wrist-joints. In considering the 
causes of the ruptures, it is difficult to decide whether 
they were due to true attrition following repeated 
trauma on the osteophytic outgrowths on the lower 
end of the ulna, or to continuous friction in a nar- 
rowed tendon tunnel as in Case 2. If this were the 
case, the tendons must have been worn away by 
friction as they slid up and down, bending round 
the radial side of the rough osteophyte, as there was 
little rotatory movement of the forearm. The 
alternative cause seems to be a rupture following a 
strain in tendons which have undergone degenera- 
tive changes due to a previous rheumatic disease. 
The aetiology might well be a combination of 
these two. 

Attrition was believed to be the most likely cause 
of rupture, though there was no definite evidence 
of this at operation. Unfortunately no tendon 
biopsy was performed, so that evidence supporting 
degenerative changes in the tendons is lacking. In 
both cases the disease had been inactive for several 
years, which fact further supports attrition as the 
most likely explanation. 


My thanks are due to Mr. J. M. Fitton, of 
Dewsbury, for his guidance and encouragement in 
the preparation of this paper, and to Mr. D. Lloyd 
Griffiths and Dr. J. H. Kellgren, of Manchester, 
for their valuable advice. 
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THE USE OF POST-AURICULAR SKIN-GRAFTS IN THE TREATMENT 
OF TRAUMATIC AMPUTATION THROUGH THE TERMINAL 
COMPARTMENT OF THE FINGER 


By ROBERT H. C. ROBINS* 


REGISTRAR, PRINCESS ELIZABETH ORTHOPADIC HOSPITAL, EXETER; FORMERLY LUCCOCK RESEARCH FELLOW, DEPARTMENT OF SURGERY, 
ROYAL VICTORIA INFIRMARY, NEWCASTLE UPON TYNE 


INTRODUCTION 


[(RAUMATIC amputation through the terminal com- 
,artment of the finger is a common injury, for which 
he first aims of treatment are to provide immediate 
kin cover and to prevent infection. 
mputation passes through the distal phalanx, local 
kin-flaps are used for repair where possible. This 
isually implies re-amputation through the base of 
he phalanx, leaving intact the insertions of the 
endons, but removing the whole of the nail-bed. 
Co close the defect a flap of skin from the flexor 
surface is preferred, but if this is inadequate the best 
use is made of the viable skin available. Treatment 
s also simple when the loss of tissue is confined to 
che skin and a minimal amount of pulp ; a Thiersch 
zraft gives very satisfactory results. If, however, 
an appreciable amount of pulp has been removed, 
or if closure with local skin can only be effected by 
re-amputation through the middle phalanx, a problem 
of treatment is presented in which the two main 
alternatives are : (1) Pedicle grafting ; and (2) Full- 
thickness skin-grafting. The former method implies 
at least two operations and sometimes a prolonged 
stay in hospital. If infection should ensue, it 
endangers tissues which were previously normal, 
whilst immobilization of uninjured parts of the hand 
may lead to stiffness of the fingers. Although there 
are times, particularly with injuries of the thumb, 
when this is the method of choice (Horn, 1951), 
its employment as a routine may discredit the 
technique. 

The purpose of this paper is to describe a method 
of full-thickness skin-grafting, and to compare its 
results with those achieved in the more straight- 
forward cases in which local skin-flaps from the 
injured finger or Thiersch grafts were used. (It 
is emphasized that these three methods are not 
alternatives, but that each has its particular indica- 
tions.) In the method to be described the graft 
is taken from behind the ear, because the skin in 
this situation has a fine texture, good sensory 
appreciation, and no hair. 
readily in a high proportion of cases may be due to 
the richness of the subdermal vascular plexus. 
Sufficient skin to cover the tips of all the digits can, 
if necessary, be cut from this region without difficulty 
in primary closure or fear of disfigurement. 

Altogether 100 patients treated in the Hand 
Clinic of the Surgical Department of the Royal 
Victoria Infirmary, Newcastle upon Tyne, have been 
reviewed. In the majority of these patients only 
one digit was injured, and in all of them only the ter- 
minal compartment was involved. The mechanisms 


* This work was done while in receipt of a Luccock 
Research Fellowship at the University of Durham. 


If the level of 


The fact that it ‘takes’ ~ 


of injury included both cutting and crushing. 
Examples of the former were amputation in a 
bacon machine, guillotine, or circular saw, while 


FIG. of post-auricular skin-grafting. 


amongst the latter were crushes by steel girders, 
tubs of coal, or falls of stone in the pit. 


DETAILS OF TECHNIQUE 


Operation is performed under general anesthesia, 
and, after thorough cleansing, the hand is placed on 
a malleable lead splint (Fig. 629). The ear is 
cleaned and sterile towels are applied. (These 
towels are not shown in the figure.) The minimum 
amount of tissue is removed from the tip of the 
injured digit, but any foreign material or bruised 
pulp is taken away. If bone projects above the 
surface of the wound, it is shortened with small 
bone-cutters. The nail-bed is excised if more than 


| 
ha; 
93C) 
e of 
- 
lou; 
ion ; J 
to 
hus 
eve; y 
for 
ures 
tory 
tory | 
ints a 
vith 
the | 
ther = 
wer 
lar- \) 4 
by 
und 
was 
The SKIN-GRAFT 
a 
era- é 
ase. 
of y 
juse 
nce 
don 
‘ing er 
In 
eral 
the a 
- 
oyd ~ 7 
II. 
| 


516 


THE BRITISH JOURNAL OF SURGERY 


two-thirds of it has been amputated or badly lacerated. closure of the defect, it is used to cover the end cf 
The skin-graft is now cut, while the assistant secures the bone. The deficiency which remains is thei 
hemostasis by steady pressure upon the end of the closed by grafting (Fig. 630). There is no excuse 
digit with hot saline packs. Local adrenaline is for attempting to secure linear closure when the loc: | 
sometimes helpful; ligatures should not be used. skin available is inadequate. 

An area of skin the size of the defect is taken from After operation, the dressing on the finger 
behind the pinna, extending on to the mastoid process remains untouched until the seventh day, when 


Fic. 630 —A, Traumatic amputation through the terminal phalanx of the medial three digits, caused by a planing 
machine. Partial closure was effected with local skin and the remaining deficiency covered by full-thickness graft. 
B, Appearance of fingers two months later. 


as far as is necessary. A Gillies hook providesa gentle the sutures are removed; thereafter, dressings are 
method of holding the graft under slight tension repeated twice weekly until protection is no longer 
while it is being cut. Every trace of subcutaneous required, usually three or four weeks from the date 
tissue is removed from the under-surface of the of operation. The donor area always heals rapidly. 


Fic. 631.—A, Traumatic amputation through the tip of 
the terminal phalanx. A barrel had fallen upon the finger 
twenty-four hours previously. Treated by full-thickness skin- 
grafting. B, Appearance of finger three months later. 


Usually the whole thickness of the skin-graft 
survives, but in some instances during the third 
week, the outer layers are shed; in spite of this, 
the germinal layers of the skin survive, and good 
graft, which is then placed on the deficiency and vascular skin is found beneath the surface loss. 
immobilized at normal skin tension with fine silk 


sutures (Fig. 629). Liquid penicillin is instilled RESULTS 
beneath the graft, and a pressure dressing is applied The value of the methods employed may be 
over a layer of ‘ vaseline’ gauze. The defect behind assessed from the total disability period, and from 
the ear is closed with interrupted mattress sutures. a study of the final function of the hand. To 
If there is sufficient local skin to effect a partial establish a routine procedure, it must produce quick 
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POST-AURICULAR GRAFTS 


realing, and thus a relatively short period during 
vhich the patient is off work. It must also ensure a 
nobile finger in which the terminal compart- 
nent is free from pain, tenderness, and trophic 
hanges, and is able to withstand the hazards of 
1ard manual work; good sensation and appearance 
ire desirable. Two typical cases: are illustrated 
Figs. 630, 631). 

The statistics indicate the number of successful 
yperations and the average healing and disability 
imes, the latter being the number of weeks during 
which the patient was off work (Table I). Although 
he average healing time with a full-thickness graft 
was twice that when local skin-flaps were used, the 


Table I—EARLY RESULTS 


SUCCESSFUL 
* TAKE ’ OF GRAFT | AVERAGE | AVERAGE 
No. OF OR PRIMARY HEALING | DISABILITY 
Cases | HEALING OF FLAP. TIME TIME 
No. oF CASES 
Weeks Weeks 
graft 42 35 4 8 
Thiersch graft 14 13 3 7 
Local flap 44 42 2 7 


average disability time was almost the same. There 
were two reasons for the delay. One was the 
persistence of symptoms to be described, and the 
other was unwillingness on the part of the patient, 
or his doctor or employer, to co-operate over 
rehabilitation and return to work. 

In 7 patients full-thickness grafts were unsuccess- 
ful, several factors being responsible. The viability 
of a graft is jeopardized if the graft bed contains 
contused tissue, ligature material, or projecting bone ; 


Table II.—LATE RESULTS 
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in the skin-grafts within a few months was surprisingly 
good, pin-prick being appreciated more readily than 
light touch and temperature. 

The most important functional aspect is expressed 
under the heading of ‘ durability ’, by which is meant 
the reaction of the finger-tip to hard manual work 
(Table II). Cases were not classified as ‘ good 
durability ’ unless the patient made no complaint 
and wore no form of protection at work. In this 
series, in which the majority of patients were engaged 
in mining or heavy engineering, these are strict 
criteria. The main complaints were of slight pain 
or tenderness, or of numbness in cold weather. No 
trophic changes were seen, and only 2 patients with 
full-thickness grafts complained that the grafted area 
was more easily abraded than normal skin. 

The 2 cases of severe pain both occurred after 
the use of local skin-flaps. The pain was initiated 
by a ‘trigger point’ and radiated up the digit and 
forearm. Operation was advised, and in each case 
a large neuroma branching off the main portion of 
the digital nerve was excised, together with a segment 
of the adjoining artery. A year later radiating pain 
was absent, but some tenderness to palpation had 
persisted. Eight patients with full-thickness grafts 
and 9g patients with flaps of local skin complained 
of slight pain and tenderness. Most of them wore 
a finger-stall at work, but not at other times, and 
none had thought the symptoms sufficiently severe 
to seek advice. In 2 patients the pain was un- 
doubtedly due to the paucity of soft tissue covering 
the end of the bone, while in 4 others the localized 
nature of the pain suggested an amputation neuroma. 
In the remaining 11 patients the sensitive area was 
either diffuse, or else confined to the region of the 
suture line, and the tenderness was thought to be 
caused by nerve-fibres involved in scar tissue rather 
than by a true neuroma. In those 15 patients in 


SENSATION 


TOTAL FULL Back 
Goop Goop 
No. OF MOVEMENT : TO PREVIOUS 
- APPEARANCE | DURABILITY Light touch Ww 
AT ALL JOINTS Pin-prick and Severe Slight — 


temperature 


Post-auricular 


graft 42 37 27 39 
(90 per cent) | (65 per cent) | (95 per cent) 
Thiersch graft 14 13 12 14 
(90 per cent) | (85 per cent) | (100 per cent) 
Local flap 44 


35 34 37 
(80 per cent) | (75 per cent) | (85 per cent) 


26 22 

(60 per cent) | (50 ~. cent) 
12 

(85 per cent) | (§5 per cent) 
41 34 

(90 per cent) | (75 per cent) 


Nil 
Nil 


39 
(95 per cent) 
I 


(20 per cent) 
Nil 4 
(100 per cent) 


2 9 42 
(5 per cent) | (20 per cent) | (95 per cent) 


such errors in technique are avoidable. Two grafts 
failed to survive because of infection, which in a 
series of traumatic cases probably represents a small 
but inevitable proportion of failures. Greater atten- 
tion to these details should give more success in 
primary cover with full-thickness skin. 

The late results of treatment were assessed at 
various periods from two months to two years post- 
operatively (Table II). Altogether, 5 out of the 100 
patients had changed to lighter work as a result of 
the injury. In no case was there serious restriction 


in movement, but in several patients surviving 
fragments of nail-bed contributed to an ugly appear- 
The degree of sensation which was present 


ance. 


whom tenderness persisted, despite adequate soft- 
tissue covering of the bone, treatment by repeated 
percussion of the tender area was carried out, as 
described by Ritchie Russell, (Russell, 1949 ; Russell 


and Spalding, 1950). The number of observa- 
tions is small, but the results are encouraging. 
All the patients who persevered with the treatment 
have reported improvement, and it appears that the 
earlier the method is applied, the better the response. 


CONCLUSIONS 


Free grafts of full-thickness skin are recom- 
mended for repair when there is loss of pulp tissue, 
or when the level of amputation passes through the 
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terminal phalanx so that local skin-flaps cannot 
be fashioned without shortening the digit by re- 
amputation through the middle phalanx. 

The results of this method compare favourably 
with those obtained when the appropriate treatment 
was to use a Thiersch graft or a flap of local skin. 
In comparing these methods it is notable that slight 
tenderness sometimes persists, whatever the treat- 
ment and however carefully it is applied, but it 
is gratifying that full-thickness grafting led to no 
cases of severe ‘ amputation neuroma’ pain. It is 
thought that the results justify the use of the method 
as a routine procedure in the appropriate cases. 
(Thiersch grafts gave such good results because the 
injuries were relatively trivial, involving little more 
than loss of skin.) 

Attention must be paid to details of technique 
in order to achieve success with full-thickness grafts. 
The cardinal principles of hemostasis, fixation and 
immobilization of the graft, application of constant 
pressure, and prevention of infection must be 
observed. Care must also be taken to leave no fat 
on the under-surface of the graft, and no projecting 
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graft bed. The skin from behind the ear is particu 
larly suitable for grafting on the flexor surface of th: 
finger. In practice, it is found to ‘ take’ readily in 
a high proportion of cases, to withstand the stres: 
of hard manual work, and to develop a fair degre: 
of sensation. 


It is a pleasure to acknowledge the help I have 
received from Professor F. H. Bentley and Mr. 
Fenton Braithwaite, who suggested the method oi 
treatment described. 

I am indebted to Mr. D. P. Hammersley, Medical 
Artist in the Department of Surgery, for the drawing, 
and to the Department of Photography in King’s 
College, University of Durham, for the photographs. 
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WHILST many complications have often been recorded 
resulting from the presence of a Meckel’s diverticu- 
lum, e.g., where the diverticulum has been inflamed, 
or has caused intestinal obstruction, the occurrence 
of neoplasms of this vestigial organ do not appear 
to have received the same recognition in British 
surgical literature. The only reference I have been 
able to find is one to the condition in an article by 
Aird (1952). A number of papers exist in the 
American literature and there is a recent Italian 
paper (Occhipinti and Serrano, 1951) which is 
unfortunately not available. 

Meckel’s diverticulum is a developmental abnor- 
mality of the alimentary tract and is present in 
2-3 per cent of all adults. In the British literature 
it is generally stated to be situated at a distance of 
45-60 cm. from the ileocecal valve. This is not 
the view of American authors, who consider it may 
be found up to a distance of 100 cm. from this 
point, and Nygaard and Walters (1937) quote cases 
at 76 cm. (Wiseley, 1931) and 100 cm. (Fried, 1902, 
cited by Franke, 1933). In this case the diverticu- 
lum was 90 cm. from the ileocecal valve. Examples 
of simple tumours are also described (Nygaard and 
Walters, 1937). They state that myoma, lipoma, 
neuroma, papilloma, and carcinoid tumours have 
been found. In some patients the last-named 
tumour was an incidental finding after death from 
some other cause, and in 1 case it was found in 
association with an inflamed and obstructed Meckel’s 
diverticulum (Price, 1935). 

Malignant neoplasms are rare; Moses (1945) 
found that in a collective review of the cases recorded 
and reported by forty-three authors, cancer occurred 
in 1-4 per cent of 1605 cases. This author records 
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the seventeenth known case of sarcoma in a Meckel’s 
diverticulum in his paper, and if the Italian paper 
already referred to records one other case, the new 
case recorded in this paper will be the nineteenth. 
Carcinoma is apparently less common than sarcoma, 
only 6 cases having been found (Moses, 1947). One 
case of carcinoma arising in heterotopic gastric 
mucosa is described in the paper already quoted 
(Nygaard and Walters, 1937). 


CASE REPORT 


L. T., male aged 48, a miner, had had abdominal pain 
for 12 hours before admission, accompanied by nausea and 
vomiting. There had been two similar previous attacks 
six months ago and one month ago. The first attack 
lasted 7-10 days ; he was constipated, and had vomiting 
with abdominal distension. The second attack lasted for 
7 days, and was of a similar nature. His doctor treated 
him in each attack with an aperient. There was no 
history of any other previous illness. At the onset of 
this attack he had sudden abdominal pain on both sides 
of the lower abdomen, accompanied by vomiting, which 
continued up to and after admission. His bowels had 
not acted for 48 hours, nor had he passed flatus. He had 
recently lost much weight. He was obviously dehydrated. 

On EXAMINATION.—There was central abdominal 
distension, but no visible peristalsis; there was no 
tenderness, no muscular rigidity, and no abdominal 
tumour. Rectal examination revealed a tender mass in 
the rectovesical pouch. 

Straight X-ray examination showed fluid levels in the 
upper small intestine. 

A diagnosis of acute, lower small intestinal obstruction 
was made, due to a mass of tuberculous glands or a band 
causing obstruction to the lower ileum. 

AT OPERATION (Nov. 10, 1952).—Collapsed loops of 
ileum were found in the right iliac fossa, with a loop 
leading into the pelvis, where a mass could be felt. This 


bone, contused tissue, or ligature material on th: 


} 

‘ 
‘ 
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.vas easily freed and found to be a tumour of a Meckel’s 


iverticulum, situated 90 cm. from the ileocecal valve. 
“here was no associated glandular enlargement and no 
ver metastasis. A resection and side-to-side anasto- 
1osis was performed. The recovery was uneventful. 

PATHOLOGICAL REPORT.—‘‘ The specimen consists of 
segment of small intestine 9 cm. in length, bearing a 
Aeckel’s diverticulum. From the wall of the hor 
rises an irregularly shaped neoplasm measuring 10 < 5 
. 4 cm. The neoplasm is mainly of a soft friable 
onsistency, with areas of hemorrhage and central 
ecrosis. At the distal end of the neoplasm there is an 
rea roughly spherical in shape, and 3 cm. in diameter ; 
his area is of firm consistency and has streaks of bright 
ellow pigmentation.” (Fig. 632.) “ Histologically this 
.eoplasm is composed predominantly of elongated, some- 
yhat spindle-shaped cells with ovoid nuclei and eosino- 
hilic cytoplasm. Slight pleomorphism is present ; 
aitoses are infrequent. In many areas there is necrosis. 
\ transverse section of the Meckel’s diverticulum reveals 
he origin of this neoplasm from the smooth muscle- 
ibres of the wall of the diverticulum. The neoplasm is 
. leiomyosarcoma.” (Fig. 633.) 


DISCUSSION 


Nygaard and Walters (1937), and also Skinner 
and Walters (1939), have collected 16 cases of 
sarcoma and 6 of carcinoma, to which group Albright 
and Sprague (1942) have added another case of 
carcinoma. In the 17 cases in which the sex 


was recorded, 8 were males and 9 were females. 
One of the cases of carcinoma reviewed was found 
growing as a neoplasm from heterotopic gastric 


Fic. 632.—Leiomyosarcoma arising from the Meckel’s 
diverticulum. A red glass rod has been inserted into the 
lumen of the diverticulum from the lumen of the small 
intestine, and a small corner of normal diverticulum can 
seen at the base and to the left-hand side of the tumour. 


mucosa. The types of sarcoma were spindle-celled 
in 4, fibrosarcoma in 2, myxosarcoma in 3, leio- 
myosarcoma in 5 and 2 were unclassified. 


A malignant neoplasm in Meckel’s diverticulum - 


may be present without, for a time at least, producing 
any symptoms, as in Symmers’s case (1919). When 
symptoms are associated with these neoplasms, they 
appear to be either :-— 

a. Primary symptoms referable to the presence 
of a neoplasm as in the case now recorded ; or 

b. Secondary symptoms referable to the perfora- 
tion of the diverticulum, with resulting peritonitis. 

The primary symptoms are pain of an inter- 
mittent colicky type, situated usually in the right 
side of the lower abdomen, with radiation to the 
epigastrium. In 5 cases a palpable tumour was 
found before operation, in 2 a pelvic tumour, and 
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in 2 a tumour in the ileocecal region. There is a 
tendency for these tumours to escape from the pal- 
pating hand, partly or completely, which is a feature 
of tumours of the ileum. 

The sarcomata may be extrinsic or intrinsic, and 
in the 6 cases in which the situation of the neoplasm 


FiG. 633.—Transverse section of Meckel’s diverticulum 
hows the tumour arising from the smooth muscle-fibres 
x2 


is recorded, 3 were extrinsic and 3 intrinsic. These 
sarcomata thus behave similarly to leiomyoma of 
the small intestine, as described by Norris-Smith 
(1937). 

In none of the cases recorded in the various 
American papers was there any evidence of distant 
metastasis, although local recurrence took place in 
2 cases, and in 2 further cases there was evidence of 
recurrence of the neoplasm five years after its 
removal. 


SUMMARY 


A case of malignant neoplasm of a Meckel’s 
diverticulum is recorded, and attention is drawn 
to the variable presence of a palpable tumour. 


I am indebted to Dr. E. Ward for the pathological 
report and his help in the preparation of the colour 
photograph ; and to the Photographic Department 
of the Sheffield United Hospitals for the colour 
photomicrograph. 
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Cyst in the posterior mediastinum was once regarded 
as an inexplicable rarity. To-day, thanks to better 
radiography, and surgical success within the thorax, 
fore-gut cysts of the mediastinum are being found 
more commonly and recognition is being followed 
by cure. Further, their association both with intra- 
abdominal and with vertebral abnormalities has 
come to be realized. The present study attempts to 
distinguish the various types of these cysts and to 
trace their relationship with the other abnormalities. 
The facts now available but not yet widely appreci- 
ated are of broad surgical significance, and it is 
hoped that the hypothesis offered here concerning 
their development will lead to a clearer understand- 
ing of this group of lesions. 


CASE REPORTS 


Case 1.—Male, aged 22. This man was referred 
from an orthopedic unit where he was undergoing treat- 
ment for old-standing injuries received in previous road 
accidents. A physician was asked to see him because of 
trivial pairt in the anterior part of the chest, and, although 
physical examination was negative, a chest radiograph 
disclosed an abnormal shadow in the lower right hemi- 
thorax. 

He was transferred to this Centre and found to be 
well-developed, muscular, and in good condition; his 
only complaints were of a little pain to the left of the 
sternum in front and some pain down the back of the 
right leg. Physical examination of the chest failed to 
reveal any abnormality. Detailed neurological examina- 
tion was negative (C.S.F. normal, Queckenstedt normal), 
the Wassermann was negative, and bronchoscopy showed 
the trachea and main bronchi to be normal. A barium 
swallow showed that the cesophagus was displaced 
anteriorly. The barium was then seen to fall to the left 
iliac fossa and films showed the greatly elongated stomach 
extending from the diaphragm to the iliac fossa. The 
chest radiograph (Fig. 634) showed a large elongated mass 
occupying the mediastinum, and projecting into the right 
hemithorax at its lower expanded end. The upper part 
of the shadow seemed to extend into the superior medias- 
tinum above the aortic arch. A right anterior oblique 
view (Fig. 635) showed that the mass was behind and 
separate from the cardiac shadow, and it was further 
noted that there was a posterior gap in the vertebral 
arch of the second dorsal vertebra. A pre-operative 
diagnosis of mediastinal tumour was made and operative 
treatment advised and accepted. 

AT OPERATION.—The chest was opened through the 
bed of the resected eighth right rib. The right pleural 
cavity showed neither fluid nor adhesions. A large mass 
was seen to occupy the whole of the posterior part of the 
mediastinum, extending from the thoracic inlet to the 
diaphragm. It was covered by mediastinal pleura and 
constricted by the arch of the azygos vein above the lung 
hilum ; large thin-walled vessels were visible on its 
surface. The vagus nerve was seen closely applied to 
the lateral aspect of the mass, with the larger branches 
of its pulmonary plexus radiating forwards on the antero- 
lateral surface. ‘The mediastinal pleura was now incised 


* From Ashludie Hospital, Dundee, and The St. 
Andrews University Department of Pathology, The Royal 
Infirmary, Dundee. 
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in its whole extent. The arch of the azygos vein wa: 
ligated and divided. It was then realized that we wer 
dealing with a peduncwiated thick-walled cystic mas: 
which balloted freely. ‘ts lower extremity was easily) 
separated from the diaphragm and pericardium, and a: 
dissection proceeded upwards numerous blood-vessel: 
from the aorta were isolated, tied, and divided. At the 
hilum of the lung the mass lay behind the bronchus anc 
the cesophagus, and in front of the vertebral column 
Above the hilum it was markedly convoluted from side 
to side across the vertebral column and at this level its 
macroscopical appearances closely resembled that of 
bowel. It was now obvious that the operative exposure 
would scarcely permit a complete removal and accord- 
ingly the chest was re-opened through the bed of the 
third right rib. Through this second approach we were 
able to carry the dissection to the thoracic inlet and the 
upper part of the cyst was now seen to occupy the narrow 
space between the cesophagus in front and the vertebral 
column behind. We were still short of its upper 
extremity, but with traction on the cyst and digital 
dissection its upper pole was eventually located in the 
root of the neck where there were dense fibrous bands 
between it and the upper end of the esophagus in front, 
and further dense fibrous connexions posteriorly between 
it and the lower cervical vertebra. With traction we 
were able to free the cyst by division of these fibrous 
bands with scissors. We then felt a longitudinal bony 
ridge projecting from the anterior aspect of the cervical 
vertebral bodies, and what we took to be a concavity 
alongside the ridge. After removal of the cyst the large 
mediastinal space was closed by suturing the mediastinal 
pleura. The lung re-expanded fully at the end of 
operation and the chest wounds were closed, leaving an 
intercostal drain in position. His post-operative course 
was uneventful and the lung remained fully expanded 
(Fig. 636). 

In some ways this major operation improved the 
character of this patient ; he now disregarded his previous 
disabilities and has since emigrated to Australia. 

Some three days after the operation the cervical spine 
was examined radiologically. A fusion of the bodies of 
the C. 5, 6, and 7 was revealed (Figs. 637, 638), and the 
lateral view shows the bony irregularity with an apparent 
concavity which would correspond with the area felt at 
operation, the area into which the upper end of the cyst 
was fixed. No splitting of the vertebral bodies was seen 
on the tomographs. 

The technical problems encountered during the 
removal of this cyst could scarcely have been evisaged 
pre-operatively. The main mass appeared to lie in close 
contact with the diaphragm, whereas the upper extremity 
was ill defined in the radiographs and no suspicion had 
arisen that the mass would prove to be the size we found. 
As it seemed likely there would be adhesions to the 
diaphragm and as it was not then known that the attach- 
ment of such a cyst is usually at its cranial end, the lower 
rib opening was obviously indicated. The second 
opening through a higher rib did not produce any 
complication, and throughout this four hours’ operation 
there was no unusual cause for anxiety. Subsequent 
cogitations did not suggest that we should have done 
otherwise. 

PATHOLOGY.—A specimen of the contents removed by 
aspiration at the time of operation was found to be a 
mucoid fluid, somewhat translucent and of a yellowish 
colour as from previous slight hemorrhage. It had a 
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Fic. 634.—Case 1. Postero-anterior view, showing the 
mass occupying the mediastinum and projecting into the right 
hemithorax. It extends from the diaphragm to the superior 
mediastinum. 


Fic. 636.—Case 1. Postero-anterior view, post-operative, 
showing the satisfactory lung fields. 


FiG. 635.—Case 1. Right anterior oblique view, showing 
the somewhat lobulated appearance of the mass and its rela- 
tion to the heart shadow. 


Fic. 637.—Case 1. Anteroposterior view of cervical 
vertebre. Note fusion of 5 to 7. There is also misalinement 
of the arch of dorsal 2, and probably failure of fusion. 
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protein content of 1-4 g. and a cholesterol content of 
gO mg. per I00 c.c. 

The tumour as received, closed, is an elongated 
sac with an enlarged bulbous lower end (Fig. 639). It 
measures 33 cm. in its greatest length, but there is 
some twisting and contortion so that it could probably 


Fic. 638.—Case 1. Lateral view of cervical vertebra. 
Note fusion of 5 to 7. On the anterior surface there is a 
bony ridge and a suggestion of the concavity felt at operation. 


be extended to an even greater length; the lower 
end has a greatest transverse diameter of I1°5 cm. 
The dimensions are not likely to have been much reduced 
by the immersion in formol-saline, in which fluid it 
was received at the laboratory some twenty-four hours 
after removal. 

The cyst is monolocular, with a smooth pale lining. 
The wall is firm and obviously muscular, and shows no 
recesses, diverticula, or other extensions of the lumen. 
Portions were taken for microscopy from various parts. 
Histologically the appearances at a low magnification are 
very formal and the well-developed structure is seen in 
Fig. 640. The epithelium in places is of transitional type 
and only a few cells thick (Fig. 641). Most of it, however, 
is a crowded columnar ciliated epithelium in which a few 
scattered mucin-secreting cells are present, with their 
base near the basement membrane. The superficial cells 
show toward their free end a content of closely packed 
vacuoles which proved consistently negative both to 
mucicarmine and to per-iodic Schiff (Fig. 642). The 
lamina propria is not very cellular ; it is fairly collagenous 
and contains many elastic fibres. The muscularis 
mucosez is distinct and well formed and is seen in all 
sections. The tela submucosa is spread out by oedema, 
showing few cells and no congestion ; Meissner’s plexus 
is present. A few simple tubular glands run down into 


this layer. The main muscle coats are well formed. 
although the outer one is rather thinner and less complete ; 
no cross-striations have been seen. In many areas there 
are small zones where the muscle substance is disappear- 
ing, leaving hyaline connective tissue in its place ; these 
zones produce no distortion of the general structure of 
the muscle, and appear as randomly distributed, sharply 
defined, lozenge-shaped areas in which the muscle-fibres 


FiG. 639.—Case 1. The unopened cyst. 


It was 33 cm. long 
ter fixation. 


are very narrow or have disappeared. A normal-looking 
Auerbach’s plexus is present. 

Case 2.—Male child, aged 24. 

This child was admitted to a Fever Hospital with 
gastro-enteritis six months previously. A Mantoux test 
was positive 1-10,000. A routine chest radiograph 
revealed a large shadow in the upper left hemithorax 
with displacement of the heart to the right. The lateral 
view showed it occupying the paravertebral gutter (Figs. 
643, 644). It was further noted that there was a failure 
of fusion posteriorly of the vertebral arches of C.5 and 6 
(Fig. 645). Tomography revealed no abnormality of the 
vertebral bodies. A pre-operative diagnosis of medi- 
astinal cyst was made and its removal by operation 
advised. 

AT OPERATION.—The chest was opened through the 
fourth left interspace. The left pleural cavity showed 
neither fluid nor adhesions, and the lung appeared 
normal. A large thin-walled cyst was seen to occupy the 
ater part of the paravertebral gutter behind the pleura. 

is pleura was incised and the cyst was easily dissected 
off the costovertebral structures. Three stout bands, 
mainly composed of blood-vessels, entered its upper 
pole ; these were doubly ligated and divided and the cyst 
was removed intact. The opening in the mediastinal 
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p cura was closed and the lung re-expanded fully on 
c »sure of the chest. Post-operative recovery was un- 
e entful and the lung remained fully expanded (Fig. 645). 


Fic. 640.—Case 1. General view of the histology, sho 
the epithelium above, with the compact lamina propria 
muscularis mucosz. The tela submucosa is distended b 
cedema. Below it are the main muscle coats. H. and 


(x 


PATHOLOGY.—Fluid from this cyst showed a protein 
content of 120 mg. per cent, a slight trace of mucin, but 
no visible cholesterol crystals. The cyst is smoothly 
ovoid, measuring 11-5 cm. by 7-5 cm. ; at the cranial end 
there are bands of connective tissue with vessels. Section 
reveals its monolocular character and the closed nature of 
the cyst. 

Histology.—Dr. H. B. Goodall reported: ‘“ The 
appearances are those of an endodermal cyst, lined by 
mucus-secreting columnar epithelium, and having well- 
developed smooth muscle in its wall. The muscle can be 
clearly divided into muscularis mucosz and an internal 
and external layer of muscularis. The mucosa shows 
areas of denudation of epithelial cells and there is chronic 


Fic. 643.—Case 2. Postero-anterior view, showing the 
mass in the up et poe pn of the left hemithorax, with gross dis- 
placement of 


inflammatory change in the submucosa with hemorrhage, 
end granulation tissue (Fig. 646), sterol clefts, and giant- 
cell reaction. Cilia have not been seen.” 


Further examination of this cyst eventually revealed 
a small zone where the single-layered epithelium is 
replaced by a plaque of mucous membrane suggestive of 


Fic. 641.—Case 1. The lining epithelium from one of 
the few zones showing an undifferentiated transitional type. 
H. and E. (x 620.) 


FiG. 642.—Case 1. This shows the type of epithelium seen 
in most of the sections, a crowded columnar epithelium with 
curious vacuolation of the superficial cells, and a uniform 
layer of cilia. (Phosphotungstic hematoxylin.) (x 455.) 


the pyloric portion of the stomach (Fig. 647). Super- 
ficially this forms branching villi covered by a tall mucus- 
secreting cell with basal nucleus ; the mucus gives a very 


Fic. 644.—Case 2. Lateral view, showing the posterior 


situation of the mass. 


strong reaction with per-iodic Schiff. In the deepest 
part of the mucosa, however, there is a perfectly recogniz- 
able although rather ineffective formation of gastric cells 
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(Fig. 648). Auerbach’s nerves and ganglion cell collec- 
tions are present between the muscle layers, but Meissner’s 
submucous plexus was not found. 


FiG. 645.—Case 2. Postero-anterior view of cervical 
vertebra, post-operative, showing the gap in the arch of C.6 
and some abnormality of C.5. The lung fields show satis- 
factory re-expansion. 


F1G. 647.—Case 2. This one plaque of thick 
mucosa was found after extensive search. This 
most of the plaque. H. and E. (x 20.) 
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COMMENT ON CASES 


Posterior mediastinal cysts of fore-gut origin 
have been successfully removed from a male of 
22 years and one of 24 years. Both patients have 
abnormality of the cervicodorsal vertebre. 


THE BRITISH JOURNAL OF 
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The cyst removed from Case 1 is the largest 
purely intrathoracic enteric cyst as yet describe. 
The constricting band effect of the azygos vein 
which lay over the cyst, a feature noted in ther 
cases by Langston, Tuttle, and Patton (195c), 
Gross, Neuhauser, and Longino (1950, Case II), 
and Oterdoom (1951, Case II), gives an indicatica 
of the situation of the cyst. Although there weie 
fibrous adhesions to the posterior aspect of tle 
upper cesophagus in Case 1, there was no suggesticn 
of contact with the csoph:rus in Case 2; on tke 
other hand, a close and direct contact with the 
related viscus is described by Ladd and Gross (1941), 
and on the basis of this Ladd and Scott (194<) 
suggest that mediastinal cysts should be treated by 
marsupialization. Admittedly they had ill fortune 


FiG. 646.— Case 2. General view of the histology, showing 
the loss of epithelium and the cedematous, hemorrhagic, and 
cellular lamina propria. The muscularis mucosz is interrupted 
by an infiltration of lymphocytes. The outer muscular main 
coat, below, is less developed the inner one (as was also 
the case in the first cyst). H. and E. (x 26.) 


Fic. 648.—Case 2. At the base of the plaque shown in the 
previous figure, there is this formation of tubular glands 
with differentiation to gastric type (oxyntic cells are pale). 
The mucus in the cells above is seen here as black. Per- 
iodic Schiff stain. (x 150.) 


with their first case, a 7-month-old infant whe 
ultimately died with an cesophageal fistula the result 
of their having to separate the cyst from the 
cesophagus, but subsequent writers (see Matheson, 
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(ruickshank, and Matheson, 1952) have failed as 
\ve did to find any intimate contact with the muscle 
the cesophageal wall. 


MEDIASTINAL CYSTS OF FORE-GUT 
ORIGIN 


The different types of cysts arising from the 
‘re-gut each have their own and significant charac- 
‘eristics, and these are perhaps more easily under- 
‘cood if their relationship with embryological 

evelopment is utilized as a method of description. 
_riefly, the respiratory system is developed as an 
‘utgrowth on the ventral surface of the primitive 
.ore-gut. At the 5-mm. stage (3-5 weeks) a groove 
-ppears in the floor of the pharynx and a week later 
re trachea and paired lung buds are prominent 
Fig. 649). At this stage the cesophagus is merely 
« sphincter or constricted part between the pharynx 
-nd the stomach, and it is only later, at the sixth or 
seventh week, that the cesophagus becomes elongated, 
inainly by the growth of the thoracic viscera which 
orce the stomach backwards into the body cavity. 
3remer (1944) believes that the actual trachea is not 
‘ormed from the original lung bud, but is derived 
from the cesophagus by a further splitting upwards 
of that structure after the appearance of the lung 
buds; this might explain the various cysts and 
fistule occurring in the immediate tracheo-cesophageal 
region. 

The zone of origin of the lung bud itself could 
well be one of potential upset, and there probably 
originate here the small intramural cysts of the 
cesophagus recently reviewed by Myers, Bradshaw, 
and Winston-Salem (1951). Having arisen at this 
point of origin of the lung bud, these cysts, according 
to Bradford, Mahon, and Grow (1947), become 
engulfed in the growing cesophagus;- Baar and 
d’Abreu (1950) regard them as “ of the same nature 
as accessory lungs”. They certainly all show a 
ciliated epithelial lining; they may even contain 
cartilage (Robbins, 1943) and so far as we can find, 
no cyst lying within the cesophageal wall, intramural 
and extramucosal, has ever been reported as showing 
a lining of enteric type. The possession of cilia, 
however, is not a distinguishing feature, since cysts 
in many other sites have a ciliated lining; the 
essential characteristic of these cysts is their situation 
within the wall of the cesophagus, and this can some- 
times make the surgical removal extremely complex. 
Two such intramural cysts, described by Robbins 
(1943), showed radiological evidence of movement 
on swallowing, and one of these (Case 5) moved also 
with respiration. Finally, it may be noted here 
that none of the following writers on intramural 
cesophageal cyst makes any mention of an associated 
vertebral abnormality (Zahn, 1896; Rau, 1898; 
Cran, 1933; Robbins, 1943; Brown and Robbins, 
1944; Ranstrom, 1945 ; Bradford and others, 1947 ; 
Cornell, Blumberg, and Sarot, 1950; Gledhill and 
Morrow, 1950; Nissen, 1950; Rosenak and Van 
Vactor, 1951). 

The true bronchiogenic cysts arise from budding 
of the respiratory epithelium of the developing lung 
bud, and again are characterized by their situation 
rather than by the presence of ciliated respiratory 
epithelium and of bronchial elements such as 
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cartilage in their walls. They are situated either 
within the lung or, as is more usual, in association 
with main bronchi, especially on the left side, and 
they may or may not communicate with the bronchial 
lumen. Certainly they are always directly related 
to the tracheobronchial system, and, as Christoffersen 
(1947) suggests, they usually show movement with 
respiration on screening. This type of cyst, for 
which the name lung-bud cyst would be appropriate, 


ESOPHAGUS 


STOMACH 


Fic. 649.— Diagram showing the early formation of the lung 
buds and cesophagus. (After Keith.) 


is rather commoner than the intramural cesophageal 
cyst, but like the other forms of fore-gut cyst is 
now being discovered with increasing frequency. 
Thus in 1946, Olenik and Tandatnick collected 
35 cases from the literature, whereas in the same 
year Blades, reporting the cases operated on by the 
American Army Thoracic Surgery Centres, lists 
23 operations for bronchiogenic cyst. Finally, with 
regard to associated vertebral abnormality, it is of 
interest firstly to recall the occurrence of vertebral 
lesions along with another upset of pulmonary 
development, namely aplasia, as has been pointed 
out by Caffey (1950): “‘ We have been impressed 


-with the frequency of vertebral anomalies, especially 


hemivertebre, in several personal cases and in a 
number of published roentgenograms. This suggests 
that pulmonary aplasia and hemivertebre are two 
components of a congenital syndrome.” To return 
to bronchiogenic cysts, we can find only 2 cases 
showing both a vertebral anomaly and a mediastinal 
cyst which might perhaps be regarded as bronchio- 
genic. Tucker (1946) thought his cyst had probably 
arisen from the dorsal aspect of the trachea, but he 
could demonstrate no connexion of the cyst with the 
trachea. Maier (1948) calls his cyst a bronchiogenic 
cyst, but states that it “ suggested a re-duplication 
of the alimentary tract”. In neither of these cysts 


was there any cartilage in the wall, a fact which does 
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not exclude a lung-bud origin, although the presence 
of cartilage would have shown quite definitely that 
they were not of enteric type. On the whole, we 
are not tempted to accept these two cysts as bronchio- 
genic, and certainly of the many fully acceptable 
examples of bronchiogenic cyst described in the 
literature, in none have we found any record of an 
associated vertebral upset. 

The third type of cyst arising from the fore-gut 
is one which for various reasons can reasonably be 
related to the portion of the fore-gut destined to be 
the alimentary tract. Such cysts suffer from a 
multiplicity of names, largely because of histological 
differences in the type of epithelial lining, but this 
particularization is based on differences which we 
believe to be more fortuitous than significant, and it 
has resulted in adding confusion to an already 
complicated subject. The term ‘ csophageal’ has 
the disadvantage of failing to emphasize that this 
is one of the alimentary group of cysts lying behind 
or beside and usually free of the cesophagus, and 
quite distinct from the intramural cesophageal cyst 
discussed above ; the term is used because the cyst 
has a lining recalling adult cesophagus, as in like 
manner other cysts have been designated ‘ gastric’, 
‘ gastro-enteric ’, and ‘ enteric’. The word ‘ enteric ’, 
with some writers, implies an epithelium of small- 
intestinal type, although others with whom we agree 
use ‘enteric’ to describe all cysts arising from the 
alimentary part of the fore-gut, whatever type of 
epithelial lining is present. Other terms applied 
to these enteric cysts include ‘ enterogenous’, 
‘ duplication ’ (Ladd and Scott, 1944), ‘ mediastinal 
enterocystoma’ (Lindquist and Wulff, 1947), and 
‘archenteric cysts’ (Hutchison and Thomson, 
1953). 

The distinction between enteric and bronchio- 
genic cysts can largely be made on their situation, 
and the localization is usually easy if exposure can 
be adequate and relationships within the thorax 
have not been upset by inflammation. Enteric cysts 
generally arise in the posterior mediastinum and have 
their main attachment posteriorly. The _ gross 
anatomical location of the various intrathoracic cysts 
has not had its significance adequately appreciated 
(Bradford and others, 1947), and it is almost certainly 
inaccurate to describe as bronchiogenic a cyst lying 
against the vertebre merely because its lining 
epithelium is ciliated. For example, the cyst success- 
fully removed by Oterdoom (1951) from a child of 
18 months is called bronchiogenic despite its situation 
in the posterior mediastinum, and despite the 
absence of cartilage in its wall, merely because the 
epithelium is ciliated; this cyst, apart from its 
trilocular character, is an exact infantile version of 
the cyst in our first case, extending from clavicle to 
diaphragm with its main fixation to the vertebral 
bodies high in the thoracic apex, crossed by the 
azygos vein, and possessing a thick muscular wall. 
We would go even further and say that the site is a 
surer index than the character of the lining. The 
only example we have found of a cyst regarded by 
its describer as being of enteric type despite its 
situation in the anterior mediastinum is Doub’s 
Case 7 (1951): this was observed for twelve years 
and then finally removed from a woman of 48 years. 
It showed malignant change in an intracystic polyp, 
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and sixteen months later there was carcinoma in the 
supraclavicular nodes. We imagine that the origin:| 
cyst may have been teratomatous rather than enteric. 
It may be recalled here that the early cesophagus :s 
lined by columnar epithelium, much of which is 
ciliated, and this is only gradually converted to th: 
stratified epithelium of the definitive organ (see 
recent review by Johns, 1952). The change is 
generally complete or almost complete at birt. 
(Arey, 1947): cilia were found in 4 per cent et 

irth, but in none of those that had survived thre: 
days (Rector and Connerley, 1941): on the other 
hand, Raeburn (1951) has demonstrated post morten 
patches of ciliated epithelium in an adult cesophagus. 
Thus if a cyst had arisen from the embryonic 
cesophagus there is no difficulty in explaining the 
ciliated lining, but we must remember the various 
developmental potentialities of the fore-gut cells 
(Wyllie and Pilcher, 1943) from which probably all 
the different enteric cysts take their origin. Indeed, 


the particular type of endodermal epithelium occur- } 


ring within the various duplications associated with 
the alimentary tract is virtually unexplainable, as is 
shown by the occurrence of ciliated epithelium in 
a duplication of the ileum (Killpack, 1953), of colonic 
epithelium in a duplication in the tongue, and of 
gastric epithelium in one of the rectum (Ladd and 
Gross, 1941).* 

The enteric nature of a posterior mediastinal 
cyst is presumably certain if the microscope reveals 
a frankly gastric or intestinal type of epithelium, but 
in general a better index of the nature and origin 
of such cysts is the presence of well-developed 
muscularis mucosz, tela submucosa, and two or even 
three main muscle coats; the cyst at operation has 
sometimes been appreciated as stomach-like or 
bowel-like. The significant fact is that the cysts 
encountered in the posterior mediastinum show this 
highly developed mesodermal wall, and even the 
presence of Meissner’s and Auerbach’s plexus, 
whereas the lining epithelium from case to case 
ranges from a columnar ciliated to a typical small- 
intestinal type. 

Although we believe the difference in type of the 
lining epithelium in different enteric cysts cannot, 
as yet at least, provide us with any indication about 
variations in the mechanism of their development, 
the clinical results tend to be profoundly influenced. 
If the lining be gastric, the onset of symptoms is 
usually early, and of the 18 cases collected by 
Christoffersen (1947), all were under 4, with an 
average age of 16 months; a few older cases, how- 
ever, have been reported (8 years, Nicholls, 1940 ; 
10 years, Dickson, Clagett, and McDonald, 1946 ; 
20 years, Doub, 1951, Case 6 ; and 23 years, Schwartz 
and Williams, 1942). Actual peptic perforation of 
the lung with hemorrhage has been recorded by 
Boss (1937), by Seydl (1938), by Sauerbrucht (1939), 
by Linder (1949), and by Matheson and others 
(1952). These latter authors have collected 31 


* The term ‘ duplication’ is used above in the sense 
given to it by Ladd and Gross; our further use of the 
term is restricted to diverticula arising on the posterior 
(intramesenteric) aspect of the intestinal tract. 

7 It is possible that this is the same case as that 
described by Béss (1937). 
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carlier cases from the literature with a gastric type 
c* lining* but in at least 9 other cases gastric epithe- 
lum has been present along with another type of 
eidodermal epithelium. It would seem that the 
wticular histological characteristics of gastric 
vithelium found in such cysts cannot be exactly 
»rrelated with the degree of functional activity in 
ie fluid, but, as Schwartz and Williams (1942) 
iow, such gastric epithelium as occurs along with 
‘testinal or respiratory epithelium is apparently 
ss potent. It is probable also that an inactive 
iid is more likely to be found in the older patients. 
is not, however, our intention to describe again 
.e varied clinical picture of this disease since it is 
< lequately dealt with in the various papers listed 
2low. 


THE ASSOCIATION OF ENTERIC CYSTS 
OF THE MEDIASTINUM WITH OTHER 
ABNORMALITIES 


1. Mesenteric Abnormalities.—‘ It is a well- 
| nown axiom in pathology that congenital anomalies 
cre very frequently multiple’? (Olken, 1944). It 
.eems clear from a study of the reported cases of 
_nteric cysts that this soporific axiom has helped to 
lide the fact that most of the associated abnormalities 
tall into two main groups, the mesenteric abnormali- 
ties and the vertebral ones, and some cases have 
shown both concomitants. 

The occurrence of mesenteric abnormalities along 
with a mediastinal enteric cyst was first reported by 
Roth (1881), who found within the abdomen both 
an intramesenteric cyst with a ciliated lining and a 
duplication of the ileum. These two related 
abdominal abnormalities, intestinal duplication and 
intramesenteric cyst (with epithelial lining and a 
muscular wall), were at that time (Fitz, 1884) 
commonly regarded as being of vitelline origin, a 
misconception that still lingers. The second case, 
originally described by Hennig (1880), was re-studied 
by Leuss (1910), who recognized the mediastinal 
cyst as of fore-gut origin ; the intramesenteric cyst 
here was so large that it had to be punctured to 
allow delivery of the child. The third case, that of 
Schmincke (1920), had two intramesenteric cysts ; he 
also favoured a Meckelian origin, even for the thoracic 
cyst, although he recognized that some thoracic cysts 
were probably of fore-gut origin. The fourth case, 
that of Moll (1926), is somewhat difficult to assess 
since the abdominal abnormality would appear 
to be a typical intramesenteric duplication with the 
characteristic double-barrelled ileum, despite the 
title of the paper: “‘ Giant Meckel’s Diverticulum ”’. 
We would have had no hesitation in rejecting a 
vitelline origin if only he had not stated that the 


connexion of the duplication with the bowel was. 


m the antimesenteric border of the latter! The 
nediastinal cyst, found at necropsy, is described 
is “‘a retention cyst, the size of a hen’s egg”. A 
ifth case is described by Poncher and Milles (1933), 
who point out that no case had been reported show- 
ng the association of a mediastinal cyst with an 


* To these may be added the cases described by 
Graham (1941), Eerland (1950), Ten Bokkel Huinink 
‘1951), Williams and Johnson (1952), and Veeneklaas 
1952). 
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indubitable Meckel’s diverticulum. The sixth case 
(Black and Benjamin, 1936) showed a point of addi- 
tional interest in that the mediastinal cyst penetrated 
the diaphragm and lay in contact with the left 
adrenal; these authors follow Poncher and Milles 
in doubting the possibility of a vitelline origin. The 
seventh case (Normark, 1938) had an operative 
removal of an intramesenteric duplication of the 
small intestine in which there was gastric mucosa, 
but the mediastinal cyst, diagnosed radiologically, 
had not been removed at the time of writing. The 
eighth case (Ehler and Atwell, 1948) had a mediastinal 
cyst successfully removed, and, although six months 
after operation there was “‘ no indication of other 
cysts below the diaphragm ”’, the fact that there 
had been melzna and hematemesis make the presence 
of a duplication highly probable. 

Downwards penetration of the diaphragm by a 
cyst arising primarily in the thorax has been recorded 
four further times since the report of Black and 
Benjamin mentioned above (Dickson and others, 
1946; Valle and White, 1946; Eerland, 1950; 
and Langston and others, 1950) and an earlier 
report contains a possible sixth case: Mixter and 
Clifford (1929) mention difficulty at operation in their 
first case at the “‘ lower end of the tumour where a 
prolongation appeared to slip down into or through 
the diaphragm”. A lesser degree of the same 
manifestation is seen in Oterdoom’s (1951) first 
case where a tube-like projection from a right-sided 
cyst reached down towards the cesophageal hiatus 
of the diaphragm. The opposite state of affairs, 
penetration upwards of the diaphragm by the free 
end of an intramesenteric intestinal duplication, has 
been reported § times (Fisher, 1950; Gross and 
others (3 cases) 1950; Van der Hal and Mooy, 
1950). In all these 5 cases the intrathoracic portion 
was large and received a thoracic blood-supply. 
That this last group* is aetiologically related to those 
cases with a mediastinal cyst is made virtually certain 
by the fact that cases in each group show the same 
uncommon vertebral deformity to be described 
below. 

We have marshalled above the data concerning 
the relationship of enteric cyst in the mediastinum 
with intramesenteric cysts and duplications because 
we believe there must be a significance in the follow- 
ing facts: that out of a total of some 65 cases with 
enteric cyst in the mediastinum, 8 also showed a 
mesenteric cyst or duplication, that 1 of the 8 
mediastinal cysts showed a downwards penetration 
of the diaphragm as did § other similar cysts 
unaccompanied by an intramesenteric anomaly, that 
5 cases of intramesenteric duplication showed an 
upwards penetration of the diaphragm, and that 
the anatomical relation of one of these (Gross and 
others, 1950, Case II) to the azygos vein was identical 
with that seen not only in the case described by 
Langston and others (1950) of a mediastinal cyst 
which penetrated the diaphragm from above, but 
also in our first case in which the mediastinal enteric 
cyst did not penetrate the diaphragm and had its 
attachment obviously in the region of the lower 
cervical vertebra (Fig. 650). 


* A further three comparable cases are mentioned 
in the addendum at the end of the next section. 
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In view of these relationships between the thoracic 
and abdominal anomalies, any theory of origin of 
the mediastinal cysts would reasonably be applicable 
to the mesenteric cysts and duplications, and this 
is discussed further below. Meanwhile we may 
recall the still lingering view that mesenteric cysts 


4 SPINA BIFIDA 
- POSTERIOR AND 
25 VERTEBRAL 
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NO VERTEBRAL 
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Fic. 650.—Distribution of cysts and duplications, with 
frequency of associated spinal upsets. A, Mediastinal cyst ; 
B, Mediastinal cyst plus mesenteric cyst and/or duplication ; 
C, Mediastinal cyst with penetration of diaphragm ; D, Intes- 
tinal duplication with penetration of diaphragm. 


and duplications are of vitelline origin, and note that 
even Schmincke (1920) so completely accepted this 
view that he felt the mediastinal cyst present in his 
case must also be regarded as vitelline in origin. In 
recent years the intramesenteric situation of intestinal 
duplications and the fact that they occur in relation 


also to the large intestine have weighed against the 
Meckelian theory, and perhaps the strongest argument 
of all lies in a single case report by Edwards (1929), 
who observed the presence of a typical Meckel’s 
diverticulum in a patient with a duplication. He 


comments: ‘Two diverticula of Meckel never 
occur in the same bowel.” The sex incidence is 
also against the theory: Meckel’s diverticulum is 
apparently commoner in males, thus Christie (1931) 
had a ratio of nearly 5:1 in 211 collected cases, 
Howell (1946) a 3:1 ratio in 61 personal cases, 
Chaffin (1941) had 17 males out of 19, and Tisdall 
(1928) in his series of 26 cases complicated by 
hemorrhage had only 1 female; mesenteric cyst 
on the other hand seems commoner in females 
(24 to 15, Dreaver, 1909). The association of these 
mesenteric abnormalities with cysts of the posterior 
mediastinum is, we believe, in itself an argument 
against a vitelline origin for the former. Incidentally 
the concomitance of a mediastinal cyst and a recogniz- 
able Meckel’s diverticulum has not been reported. 
The real significance of the association of media- 
stinal and mesenteric abnormalities, in the question 
of the origin of the latter, lies, however, almost 
certainly in their joint association with a third 
abnormality, the vertebral upsets to which we now 
turn. 
2. Vertebral Abnormalities.—The first indica- 
tion of a relationship between a mediastinal cyst and 
the spinal column was given in the first publication 
on enteric cyst of the mediastinum, where Roth 
(1881) described the firm adhesion of the cyst to the 
vertebrae. The next case had an unusually wide 
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group of associated defects, including spina bifid:, 
bifid uvula, and diverticulum of bladder (Staehelir - 
Burckhardt, 1909). Then in 1920 Schmincke des- 
cribed a scoliosis (15-day-old infant) and a fusion cf 
the C.7 and D.1 with wedge deformity, and refers 
to Oehlecker’s paper (1909) on spina bifida anterior, 
the lesion which we believe can now be accepted as 
the fundamental vertebral defect occurring in associa- 
tion with enteric cyst. In addition to Staehelin- 
Burckhardt’s report of spina bifida there have been 
2 other cases of gross posterior spina bifida (still- 
born, Olken, 1944; premature and died in 27 
hours, Laipply, 1945) and 1 case of occulta (Potts, 
1951). It is not obvious that these writers looked 
for or excluded the presence of anterior spina 
bifida, a lesion which is quite different from the 
posterior form and takes origin earlier in foetal life 
(Oehlecker). 

The basic lesion of incomplete anterior fusion is 
sometimes seen as hemivertebra, a condition accord- 
ing to Junghanns (1939) which was known to 
Rokitansky and the older morbid anatomists as a 
cause of congenital scoliosis. A survey of the 
literature on mediastinal cyst reveals that hemi- 
vertebra or spina bifida anterior has been reported 
II times, with 3 others as probable cases. Eight 
occurred without evidence of scoliosis (Olenik and 
Tandatnick, 1946; Ehler and Atwell, 1948; 
Bickford, 1949; Veeneklaas, 1952; Matheson and 
others (2 cases) 1952; and probables, Poncher and 
Milles, 1933; and Lindquist and Wulff, 1947), 
and 6 with scoliosis (Schmincke, 1920; Normark, 
1938; Davis and Salkin, 1947; Jomes, 1947; 
Maier, 1948 ; and probably Ladd and Scott, Case III, 
1944). In addition 4 cases have been reported as 
scoliosis without mention of hemivertebra or anterior 
spina bifida, although Fischer mentions an abnormal 
vertebra (Fischer, 1930; Entz and Orosz, 1930; 
Seydl, 1938; Nicholls, 1940), the first three being 
less than 1 year and the last, 8 years of age. Thus if 
we exclude for the moment the 4 cases of spina bifida 
posterior, in the remaining 61 cases there are 18 
cases recognized as spina bifida anterior, hemi- 
vertebra, or infantile scoliosis. Since most of these 
are definite recognitions of a rather rare condition, 
it is tempting and probably reasonable to associate 
with them the less definite reports such as distorted 
vertebra (Guillery, 1937), malformation of lower 
cervical and upper thoracic vertebra (Ranstrom, 
1945), “‘anomalous development of the cervico- 
dorsal vertebra ” (Tucker, 1946), congenital anomaly 
of vertebral column (van Aken, 1951, Case I), the 
fused vertebre of our first case, and erosion or 
concavity of vertebre (Mixter and Clifford, 1929, 
Case II; Steele and Schmitz, 1945). Most of 
these vertebral lesions involve the upper thoracic 
and lower cervical vertebra, and it is now better 
appreciated than it once was that the so-called chest 
radiograph may be far from ideal for the study or 
even the recognition of vertebral lesions, and unfor- 
tunately the cervical vertebre are only too often off 
the film. Moreover, the cyst tends to be caudad 
to the vertebral lesion, and thus the need to examine 
the cervical vertebre will only be apparent to those 
who are cognizant of the fact. Further, it is worth 
recalling that Veeneklaas (1952) found tomography 
essential to reveal some vertebral anomalies. It is, 


-OR 


|| 
65<- 

| 

| 

A@2) | 

(8; INCLUDING 
B | fi : 

% 

ib) ai 
-- 
Cu 
6 
the 
the 
bu 
of 
the 
pe 
(1¢ 
he 
his 
up 
an 
cel 
ve 
in 
alt 
du 
vel 
vel 
of 
cy! 
dis 
fay 
an 
du 
ve 
pr 
wk 
bif 
| ce 
Cas 
Se 
ne 
‘yl 
of 
th 
thi 
| ‘a 


MEDIASTINAL CYSTS OF FORE-GUT ORIGIN 


tl erefore, more than probable that lesions of the 
yi ctebre have frequently been missed by those 
st dying mediastinal cysts, and that our figure of 
out of 61 is still short of the true frequency 
| ig. 650). In addition to the spinal lesions, 8 of 
se authors describe adhesion of the cyst to the 
; me or to the paravertebral gutter and there are 
other examples of adhesion or stalk without 
ntion of a vertebral lesion (Roth, 1881; Black 
'd Benjamin, 1936; Brass, 1936; Carlson, 1943 ; 
yllie and Pilcher, 1943; Cassel, Cunningham, 
d Weisel, 1950; and van Aken, Case II, 1951). 
' sum, we may say there is ample evidence of a 
nificant relationship between enteric cyst of the 
sdiastinum and a congenital lesion of the spinal 
lumn, and the fundamental abnormality in 
i 2 spine is almost certainly a failure of anterior 
sion. 

The coexistence of mesenteric cyst or duplication 
ai d a mediastinal cyst, as mentioned in a previous 
s ction, has been noted 8 times, and in 4 of these 
p tients there was a vertebral lesion, and in 2 others 
a hesion of the mediastinal cyst to the spine. 
Curiously enough when we turn to the group of 
6 cases in which a mediastinal cyst had penetrated 
the diaphragm, we find that there was adhesion to 
tle spine in the case of Black and Benjamin (1936), 
but in none of the other five is there any mention 
o: the spine. Perhaps even more surprising are 
the positive findings of spinal anomalies in 3 of the 
group of 5 cases where an intestinal duplication had 
penetrated upwards through the diaphragm. Fisher 
(1950), under an illustration, calls attention to the 
hemivertebre but makes no comment on this in 
his text. Gross and others (1950) describe in Case I, 
“ multiple congenital anomalies of the cervical and 
upper thoracic vertebre of a Klippel-Feil type ”’, 
and in Case II, developmental anomalies in the lower 
cervical and in the first two thoracic vertebre. The 
vertebre are not mentioned in their third case, nor 
in the fifth case (Van der Hal and Mooy, 1950), 
although in this one the thoracic portion of the 
duplication is described as being fixed to the para- 
vertebral tissues. It is reasonably certain that the 
vertebral lesions mentioned in this paragraph are all 
of the same type as those associated with mediastinal 
cyst, and their occurrence in the three groups, as 
discussed above, seems to us a strong argument in 
favour of a common origin for a mediastinal cyst 
and an accompanying intramesenteric cyst and 
duplication. 

The Klippel-Feil type of lesion in the cervical 
vertebra, mentioned above in the quotation from 
Gross and others, although not yet thus named, was 
probably the lesion being described by Clarke (1906) 
when he related a case of short fixed neck to a spina 
bifida anterior. Three years later Oehlecker (1909) 
described a girl of 6} years with short neck, bad 
scoliosis, and spina bifida anterior. One of the 
cases of mediastinal cyst described by Ladd and 
Scott (1944, Case III) is said to have had a short 
neck and an asymmetrical thorax. The Klippel-Feil 
‘yndrome may therefore include cases with the type 
of vertebral lesion that accompanies duplications of 
the alimentary tract, and it would be well to keep 
‘his possibility in mind. We were recently somewhat 
‘nisled by a case of this type. This was a woman of 
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55 years, with an oval opacity in the right upper 
hemithorax. Points against its being an enteric cyst, 
however, were her age, the fact that the upper cervical 
vertebre were involved as well as the lower ones, 
and that there seemed to be a streak of calcification 
in the mass. The tumour, which was firmly attached 
to the middle zone of the intrathoracic portion of 
the trachea, proved to be a solid cellular adenoma of 
thyroid gland. 

The idea that intestinal duplications (Fitz, 1884), 
intramesenteric cysts of the type lined with alimen- 
tary epithelium, and posterior mediastinal cysts are 
all examples of a similar developmental abnormality 
is one we owe to Ladd and Gross (1941). They make 
the idea seem so reasonable that we naturally expected . 
to find an association of these abdominal lesions with 
vertebral lesions of the type just discussed. Indeed, 
we imagined we had only to turn to the literature, 
but thus far, alas, the coexistence of these lesions 
does not appear to have been recorded and we can 
find no record of the vertebral lesions having been 
sought. Indeed the only suggestive observation is 
in a report by Studsgaard (1894) where a large intra- 
mesenteric cyst, histologically like intestine, showed 
a funnel-shaped extension backwards towards the 
spinal column. In sum, therefore, vertebral abnor- 
malities coexist with mesenteric cysts or duplications 
only if there is a concomitant cyst in the mediastinum 
or if the duplication passes through the diaphragm 
into the thorax, and the type of vertebral abnormality 
is identical with that accompanying mediastinal cyst 
by itself. Vertebral abnormality has not been 


reported, so far as we know, in association with a 
purely intra-abdominal duplication or mesenteric 


cyst by itself. 

Addendum.—In addition to the cases quoted 
above, we have recently found in the literature six 
further examples with upper vertebral abnormalities : 
Davis and Barnes (1952) describe 3 cases virtually 
identical with the second case described by Gross 
and others (1950); Dohn and Povisen (1951) 
describe a primary mediastinal intestinal type of 
cyst accompanied by hemivertebre ; a Klippel-Feil 
abnormality was present both in the case recorded 
by Kuipers and Wieberdink (1953) and in that by 
Hutchison and Thomson (1953). 


THE DEVELOPMENT OF THE CYSTS 
AND THE SPINAL LESIONS 


Earlier workers favoured an origin for the 
mediastinal cysts from Meckel’s duct, and this 
so-called vitelline theory, although nowadays rarely 
applied to the mediastinal cysts, still has unquestion- 
ing supporters as an explanation for the mesenteric 
cysts and duplications. The next hypothesis con- 
cerning the mediastinal cysts, to appear and re-appear 
for a time in the literature, was based on the observa- 
tions of Lewis and Thyng (1907), who described in 
pig, rabbit, and human embryos minute knob-like 
groups of a few epithelial cells derived from the 
alimentary tract, occurring along the course of the 
cesophagus, stomach, and small intestine. These 
cellular groups are either separate from the tract or 
joined to it by a narrow passage continuous with the 
alimentary lumen to form a true diverticulum. It 
is, however, unlikely that those observations on the 
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embryo have any significant relation either to the 
cysts of the posterior mediastinum or to the intestinal 
duplications. Thus, these minimal cellular collec- 
tions of Lewis and Thyng seem rarely to have been 
observed on the dorsal aspect of the primitive 
alimentary canal, and the congenital cesophageal 
diverticula, which may be the adult manifestation of 
these collections, are extremely rare on the posterior 
midline (Brintall and Kridelbaugh, 1950); whereas 
the fore-gut cysts in the thorax are never in front 
of the cesophagus, the abdominal cysts are in fact 
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Fic. 651.—Diagram showing the excalation of the notochord and its subsequent envelopment by the developing 
(After Arey, Brash, and Keith.) 


spinal column. 


intramesenteric, and the intestinal duplications arise 
practically always on the dorsal (mesenteric) aspect 
of the intestine. Another hypothesis (Shallow, 1925 ; 
Bremer, 1944; Ladd and Scott, 1944) has been 
evolved from the vacuolation stage described by 
various embryologists as occurring during the 
development of the alimentary tract, but this also 
seems to have little to commend it. 

It is now clear that no theory would be acceptable 
which fails to take into account the spinal lesions, 
and logically the speculations should aim at a common 
origin for the two abnormalities. Stoeckel first, then 
Guillery, and most recently Veeneklaas, seem to be 
the only observers who have appreciated the signifi- 
cance of the vertebral abnormalities. Stoeckel (1935), 
who published in a gynecological journal, has had 
his contribution too often overlooked ; although he 
described no lesion of the vertebre, the firm binding 
of the cyst to the vertebrz led him to recall that the 
notochord and the endoderm were, in the embryo, at 
one time in intimate contact. Then Guillery (1937) 
described a unique case of a mediastinal enteric cyst 
adherent to the vertebrz, with a funnel-shaped pro- 
longation in towards a vertebral body; and exactly 
opposite it, bound to the posterior aspect of the 
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vertebra, a small cyst lying in the canal with a funnel 
projection pointing anteriorly, as if there had beea 
a channel through the vertebra connecting the two 
enteric cysts. Section of the vertebra failed to reve: | 
any evidence of such a tract, but he postulated the 
earlier presence of a cystic development in the regio. 
between the lateral vertebral anlagen, which later 
became snared into two cysts by the progressio1 
and fusion of the lateral masses; thus the normil 
process of vertebral formation had not been signifi- 
cantly upset. It is strange that neither does he make 
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any mention of the notochord, despite Stoeckel’s 
paper, nor does he seem to realize that if his postu- 
lated cyst had in fact hindered the anterior growth 
and fusion of the lateral vertebral anlagen, then the 
vertebral upset would have been just the type of 
lesion previously described by Schmincke (1920) 
and by Poncher and Milles (1933). In the light of 
the now accumulated information, it is interesting 
to recall that those latter workers wrote “‘ pressure 
on the vertebral bodies may be sufficient to cause 
atrophy and deviation of the bony structure, a 
deformity that was erroneously considered congenital 
by Schmincke”. The third writer to appreciate 
the significance of the vertebral lesion, Veeneklaas 
(1952), apparently ignorant of Stoeckel’s paper, 
re-introduces the notochord and the fact of its contact 
with the endoderm in early feetal life. 

The notochordal theory of origin for mediastinal 
enteric cysts takes us back to the third week of 
embryonic life when the notochord begins to appear 
(Keith, 1948). In its formation there is firstly a 
proliferation of cells of the anterior end of the 
‘primitive streak’ (a linear thickening of the 
ectoderm) to produce a narrow rod of cells called 
the ‘ head process ’, which projects forwards between 
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tl e ectoderm and the endoderm. This head process 
tlen wedges itself among the endodermal cells and 
s comes to form part of the wall of the primary 
, dodermal cavity (Fig. 651, I), this intercalation of 
Is of the head process and the endoderm being 
- own as the ‘ notochordal plate ’, well seen in the 
B yce (1924) embryo. At a later period the noto- 
‘ordal cells are excalated from the endoderm 
. ig. 651, II), and they now form a cylindrical rod 
cells in the median plane (Fig. 651, III) between 
2 floor of the ectodermal neural groove and the 
. -formed endodermal roof of the primitive alimen- 
<-y canal, which, in the meantime, has been more 
less moulded off from the dorsal part of the endo- 
rmal sac (Brash, 1951). This rod, now recogniz- 
le as the notochord, is then enveloped by the 
) raxial cell mass of the mesoderm (Fig. 651, IV), 
uich later segments to form the adult vertebral 
clumn. It seems clear that this separation of the 
n tochord from the alimentary tract must be absolute 
if the subsequent investment of the notochord by the 
mesodermal anlage of the vertebral column is to be 
s.tisfactorily achieved, and it is obvious that the 
integrity of the future spinal column depends on 
this. If, however, the withdrawal of the notochordal 
elements (Fig. 652, I) drew with it some of the 
adjacent endodermal lining (Fig. 652, II) there is 
not only the possibility envisaged above of interfer- 
ence with the formation of the spinal column, but 
also of various abnormalities that could arise directly 
from this traction of the endodermal cavity back- 
wards into the mesoderm. From such a pouch 
there could develop the re-duplications and com- 
municating cysts of the alimentary tract (Fig. 652, 
III). A secondary closure at the orifice of this 
traction diverticulum would satisfactorily account for 
the occurrence of a posterior fore-gut cyst without 
any recognizable communication into the ‘alimentary 
tract (Fig. 652, IV). The size of the cyst when 
observed depends on the age of the patient and the 
type of secretion. 

The vertebral abnormality developing as a result 
of this upset varies considerably from case to case, 
as mentioned in the section on the spinal lesions, and 
although we may recall Veeneklaas’ statement that 
tomography is necessary to reveal some of the 
vertebral lesions, the findings of Guillery suggest 
that almost completely normal vertebra or vertebrz 
may ultimately be formed despite the presence at 
one time during development of a cyst in the line 
between notochord and fore-gut. Although the 
vertebral bodies may thus be restored to a radio- 
logical appearance of normality, we are tempted 
to suggest that the temporary upset produced 
by the adhesion of notochord and endoderm may 
somehow upset the essential sequence of vertebral 
development and so be the origin of the failure of 
fusion of the vertebral arc.ies as seen in both our 
cases. 

During the subsequent stages of embryonic 
cevelopment the cyst tends to be moved caudally 
by the growth of the intrathoracic viscera, and this 
separation from its site of origin probably explains 
‘\vyhy so many observers have failed to see the vertebral 
lesion, or, if seen, to correlate the two abnormalities. 
t may be, as Veeneklaas suggests, that the move- 
iaent of the portion of the fore-gut destined to be 
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stomach, from the anterior aspect of the lower cervical 
vertebre to its final site below the diaphragm, plays 
a part in the production of the vertebral upset, as it 
surely does in drawing the cyst caudally, but some 
cysts have been found virtually in contact with the 


Fic. 652.—Diagram to show the possibilities that may 
follow upset of the excalation of the notochord (see text). The 
lateral masses of the developing spinal column are shown 
widely separated, although some degree of the normal anterior 
fusion may yet be achieved. 


abnormal vertebre and thus presumably have been 
subjected to slight if any traction of this sort, and, 
as Ehrenhaft (1943) says, mere persistence of the 
ventrodorsal extension of the perichordal sheath 
** may prevent fusion of the laterally situated cartilag- 
inous vertebral halves”. The absence of vertebral 
upsets in association with intramesenteric cysts and 
intestinal duplications is explained by Veeneklaas, 
who refers to these lesions as enteric cysts and 
diverticula, on the ground that this part of the 
alimentary tract does not undergo the descent to 
which the stomach is subject during growth. It 
would perhaps be wiser to refrain from speculation 
on that point until the vertebral column has been 
adequately examined in a number of patients with 
intestinal duplication. It is of interest in this respect 
that Oehlecker (1909) records the occurrence of 
bicornuate uterus in two women, both of whom 
had anterior spina bifida. 

From the evidence available, and in the belief 
that vertebral lesions will eventually be found in 
association with mesenteric cysts and duplications, 
we feel justified in saying that not only the various 
extensions of the alimentary lumen occurring along 
the original posterior aspect, producing either 
duplications or closed enteric cysts, whether within 
the thorax, the abdomen, or both, but also the various 
associated forms of vertebral dysplasia can all be 
attributed to upset of the stage of excalation of the 
notochord. 


CLINICAL IMPLICATIONS 


Arising out of this survey and the thesis put 
forward, there are some clinical implications which 
we believe are valid enough to deserve mention, 
even though the conditions described seem relatively 
rare. The increasing frequency with which this 
triad of thoracic cyst, duplication within the abdomen, 
and anterior spina bifida has recently been reported 
suggests, however, that these abnormalities are now 
more widely appreciated, and with the increased 
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use of mass radiography it is clear that the asymp- 
tomatic forms are also likely to be recognized 
with greater frequency, these latter particularly in 
adults. 

Dyspneea in infancy, if extreme, may be due to 
intrathoracic cyst, or eventration of the diaphragm, 
and certainly, as Leahy and Butsch (1949) plead, 
there is much to be said for prompt recourse to 
surgical intervention. In the case with a large cyst 
it may be necessary to tap this, as Lowry and 
Moorman (1938) found in an infant with extreme 
dyspnoea and cyanosis, but aspiration is in general 
undesirable in the young because the cyst that 
produces symptoms in these infants is usually lined 
with an active gastric epithelium. Should tapping 
be necessary, the fluid should be examined as 
possible gastric juice, although occasionally the 
result may prove misleading, as for example the 
alkalinity of a second tap from a cyst with a definite 
gastric lining (Entz and Orosz, 1930). After a 
tapping it is valuable to repeat immediately the radio- 
logical examination (Leahy and Butsch, 1949). 

Hemoptysis in young babies is difficult to 
distinguish from hematemesis (Matheson and others, 
1952), but it is a characteristic evidence of erosion 
into the lung from an enteric cyst of the mediastinum 
with a gastric lining, and, although in some cases 
the hemorrhage has proved fatal, successful removal 
has been achieved, thanks to transfusion, even after 
profound haemorrhage (Linder, 1949). Radiological 
investigation may, as in the dyspneeic patient, give 
a clear portrayal of the cyst, but a less indicative 
shadow will almost certainly be due to cyst if vertebral 
anomalies are also visible on the film, remembering 
always that the changes in the spine may be in the 
cervical vertebre. And lastly for this group pre- 
senting as an intrathoracic cyst, there is always the 
possibility of a concomitant abdominal cyst or 
duplication. 

When the abdominal lesion is the cause of 
symptoms, they are those of intramesenteric cyst 
and intestinal duplication with or without com- 
munication with the bowel. The severe melena 
with minimal localizing pain that in the child suggests 
a Meckel’s diverticulum with gastric epithelium, may 
well be due to a communicating intramesenteric 
duplication of which the lining can be almost all 
or wholly gastric in type (Tisdall, 1928; Chaffin, 
1941; Van der Hal and Mooy, 1950). It is worthy 
of note that Normark in 1938 advocated radiological 
investigation of the chest in any child with melena ; 
he was clearly thinking in terms of a concomitant 
cyst in the posterior mediastinum, but the radio- 
logical picture provides even stronger evidence if it 
reveals a vertebral upset. It may of course happen 
that operation has to be undertaken as an emergency 
measure for any of the complications that can attend 
these abdominal abnormalities, but the finding of 
one of these intramesenteric lesions at operation 
should be followed at a suitable time by investigation 
of the thorax and the spinal column. 

Thirdly, the finding of spina bifida anterior, 
hemivertebra, congenital scoliosis, Klippel-Feil ver- 
tebre or similar but less defined lesions in the 
cervical or dorsal vertebra, raises the possibility that 
enteric cysts may be present in the mediastinum or 
intramesenteric duplication or cyst in the abdomen. 
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SUMMARY 


Two cases are described with mediastinal cyst 
of fore-gut origin successfully removed. 
patients 
vertebra. 

Cysts of fore-gut origin are classified as bronchi )- 
genic, intramural cesophageal, and enteric. Bronchi)- 
genic cysts have a close relationship with the 
air-passages and are formed of tissues proper to the 
respiratory tract. Intramural cesophageal cysts ave 
also of respiratory origin, but present a particular 
problem because of their situation. Enteric cysts 
lie in the posterior mediastinum, have a _ well- 
formed muscular wall, and show a lining which cen 
be ciliated or of any alimentary type; they are 
commonly associated with vertebral abnormalities 
and sometimes with intramesenteric duplications. 

The association of enteric cysts with anterior 
spina bifida has not been adequately appreciated, and 
the latter lesion is occasionally missed because the 
cyst is often at a lower level. 

We regard these cysts as the final result of an 
abnormal extension of the lumen of the fore-gut 
produced on its posterior aspect by incomplete 
separation of the notochord. The consequent 
interference with the anterior fusion of the vertebrz 
brings about the vertebral abnormalities. 

The conception of a triad, of mediastinal cyst, 
intramesenteric duplication, and vertebral abnor- 
mality, seems now reasonably valid, and the clinical 
implications are briefly discussed. 


had abnormality of the _ cervicodorsal 
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THE association of multiple sebaceous cysts and 
polyposis of the colon in one family does not seem 
to have been described before, although the type of 
familial polyposis which involves mainly the small 
intestine and causes intussusception has often been 
found in association with peculiar melanin-pigmented 
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spots around the lips and on other parts of the body. 
The following report concerns polyposis of the 
colon in two brothers and a sister in a family known 
to suffer from familial sebocystomatosis (Ingram 
and Oldfield, 1937). 


CASE REPORTS 


Case 1.—Walter T. (III, 6, born Feb. 22, 1925). 
Many subcutaneous swellings had developed on his face, 
scalp, and back from the age of 6 years. His paternal 
grandmother, father, one of his brothers, one of his 
sisters, and his only child had similar swellings scattered 
widely over their bodies. 

In 1931 I removed a sebaceous cyst from the presternal 
region and in 1936 one from the right eyelid. When seen 
again in 1948 multiple sebaceous cysts of varying sizes 
were found to be present on his face, scalp, legs, and 
trunk (Figs. 654-657). Disfiguring and inflamed cysts 
were removed from his face in September, 1946, and 
August, 1950. 
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THE ASSOCIATION OF FAMILIAL POLYPOSIS OF THE COLON WITH 
MULTIPLE SEBACEOUS CYSTS 


By MICHAEL C. OLDFIELD, LEeps 


FEMALES 


He attended my Out-patient Department at tue 
General Infirmary at Leeds in July, 1951, because 1 
had been passing blood with the stools periodica ly 
during the previous three months. His motions, hovy- 
ever, had been solid and there was no history of diarrho.a. 
On July 11, 1951, an X-ray examination was made aiid 
the report was as follows :— 

“The barium enema did not display any definite 
tumour in the colon. After evacuation two slightly 
suspicious shadows were seen in the pelvic loop.” 

On July 26 I performed a sigmoidoscopy and found 
many small polypi in the lower sigmoid. On Oct. i7 
a second barium enema was given and the X-ray report 
was as follows: “‘ The colon filled and emptied satisfac- 
torily. This examination revealed that there was a 


Fic. 654.—Case 1. Walter T. in 1935, showing sebaceous cysts. 


diffuse polyposis involving the whole of the colon and 
cecum.” (Fig. 659.) 

On Oct. 24 sigmoidoscopy showed that many more 
polypi had appeared in the lower sigmoid and numerous 
polypi were now found in the rectum. A radiograph of 
the chest showed no abnormality. Hb 17 g. per 100 c.c., 
white cells 6100 per c.mm. His blood group was A 
rhesus-positive. Sulphathalidine, 2 g. four-hourly, was 
given for six days. 

AT OPERATION.—On Nov. 2, 1951, under generel 
anesthesia, a synchronous combined total colectomy was 
performed. Mr. G. Harrison mobilized the anus and 
the lower part of the rectum through a perineal incision, 
whilst I removed the rest of the large intestine throug 
a long left paramedian incision. A terminal ileostomy 
was brought to the surface through a separate incision 
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t-low and to the right of the umbilicus. The free 
nargin of the mesentery was sutured to the parietal 
p titoneum with four catgut stitches and the space 


Fic. 655.— Case 1. 
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aA 
Fic. 656.—Case 1. Walter T. in 1952, showing multiple 
sebaceous cysts of back. 


lateral to the ileostomy was closed by sutures. A catheter 
was tied into the protruding ileum and a tube was inserted 
into the perineal wound. 

Tue SPECIMEN.—On Nov. 15, 1951, Professor R. A. 
Willis made this report on the colon: ‘“ Complete 
colectomy specimen from ileocecal junction to anus. 
On opening the bowel this is found to contain many 
small polypi in all parts. They are most numerous in 
the cecum, where the largest is about 8 mm. in diameter, 
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and stud the mucous membrane rather thickly. In the 
sigmoid colon, where they are less numerous, the largest 
attain a diameter of 1-5 cm. and have narrow pedicles. 


Walter T. in 1952, showing multiple 
cysts of face and legs 


grap ter barium enema sho’ multiple polypi through- 
out the large bowel. (Professor A. S. Johnstone.) 


Elsewhere the smaller nodules are more widely scattered. 
There is no evidence of cancerous change in any of the 
polypi and the lymph-nodes along the colon are not 
enlarged.” (Figs. 659-661.) 

istology.—Sections showed the tumours to be 
adenomatous polyps, but there was no evidence of 


malignancy. (Fig. 662.) 
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ProGress.—After the catheter loosened, a Rutzen bag 
was fixed over the ileostomy (Fig. 658) ; tinctura benzoini 
was applied to the skin around the ileostomy and excori- 
ation was avoided. 

The patient went to a convalescent hospital on Nov. 
20 and on Nov. 30 went home. 

He was seen for review in February, 1952, and again 
in July when he was admitted to hospital because two 
of the sebaceous cysts on his left thigh were inflamed. 


Fic. 658.—Case 1. Walter T. in 1952, showing Rutzen’s 
bag in position over ileostomy stoma and the sebaceous cysts 
of the trunk. 


On July 23 these cysts were excised. In August, 1952, 
two more cysts, this time on his left leg became inflamed, 
and these cysts were also excised. The histology report 
on these was :-— 

** Naked Eye: A smooth rounded encapsulated swel- 
ling containing sebaceous material. 

** Histology : Section shows much degenerate keratin 
material with fragmentary squamous epithelium surround- 
ing it. The appearance is that of a sebaceous cyst, but 
there is little to suggest inflammatory change.” 

From this time the patient has enjoyed good health 
and has had no difficulty in controlling his ileostomy. 
He has been working as a railway maintenance clerk. 


Case 2.—George T. (III, 2, born March 20, 1912), 
an elder brother, was examined first in 1936 when he 
was 24 years of age. Sixty sebaceous cysts were counted 
and these were scattered all over his body. (Figs. 663, 
664.) His two sons had no cysts. In November, 1942, 
he was admitted to hospital complaining of painful and 
frequent defzcation ; blood-stained stools were passed 
about every two hours. X-ray examination of the colon, 
following barium enema, revealed multiple polypi in the 
cecum and sigmoid and a few isolated polypi scattered 
throughout the rest of the colon. Sigmoidoscopy was per- 
formed by Mr. L. N. Pyrah on Dec. 4 and he reported : 
“Enormous number of polypi of all sizes affecting the 
colon as far as the instrument will reach.” 

On Dec. 8 a large cyst was removed from the sub- 
cutaneous tissues over the right loin. The pathological 
report was: “‘ The tumour has a cyst-like structure, the 
wall being composed of fibrous tissue. The inner lining 
is a thick cellular layer in which great numbers of poly- 
morphs, foam cells, foreign-body giant cells, and epithelial 
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cells are seen. Flakes of keratin are adhering to tle 
surface of this lining. This is probably a simple infect« d 
sebaceous cyst.” 

The patient was discharged on Dec. 24, 1942. Cn 
Jan. 11, 1944, when aged 31 years, he was re-admitted 
complaining of severe abdominal pain and diarrhea of 
several weeks’ duration. On Jan. 26 his abdomen w:s 
opened and a large fixed inoperable growth of the rect - 
sigmoid region was found. Polypi could be felt in othr 


Fic. 659.—Case 1. Walter T., Nov. 2, 19§1. 


Photograph 
of large intestine after colectomy. 


parts of the colon and a very large, firm polyp was felt 
in the cecum. Palliative left iliac colostomy was per- 
formed. The patient left hospital on Feb. 29, 1944. 
In May, 1944, he was re-admitted suffering severe 
abdominal pain. He was emaciated. A large, tender 
polypoidal mass filled the rectum. Malignant deposits 
were present in the operation scar and widespread 
secondaries were palpable within the abdomen. On 
rm 7 he died at the age of 32. No autopsy was per- 
ormed. 


Case 3.—Dorothy T. (III, 4, born Nov. 13, 1914), 
Walter’s elder sister, was admitted to the General 
Infirmary at Leeds under my care in December, 1935, 
when 21 years of age, for the removal of numerous 
disfiguring cysts which had been present since she was 
10 years old. (Figs. 665-667.) Twenty-two of the larger 
cysts were removed between December, 1935, and 
September, 1936. 

In April, 1946, an infected cyst was excised and the 
histological report was: ‘‘ Simple sebaceous cyst. ” 
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In May, 1946, when 31 years of age, she was re-admitted 
t» hospital because she had been passing blood in the 
¢ ools for some days. During the previous five months 
¢ 1¢ had ‘ easily tired ’, she had felt hot when others were 
«ald, and cold when others were hot. Earlier in the 
\2ar she had been ‘jaundiced’. Recently she had 
¢ iffered from pain in the right iliac region on defecation. 

On admission she was pale and thin: she was found 
t» have a considerable amount of blood mixed with her 


Fic. 660.—Case 1. Walter T., Nov. 2, 1951. Photograph 
of ascending colon after colectomy. 


stools. Numerous sebaceous cysts were observed on 
her trunk and limbs. On June 8, under general anzs- 
thesia, a large polyp, 1 in. in diameter, as well as a small 
one, were removed from the rectum by Mr. C. Thomas. 
Unfortunately no pathological report is available. 

On June 15 the patient complained of severe pain 
in the left lower quadrant of the abdomen. The pain 
increased each day until July 2, when under spinal 
anzsthesia, Mr. Thomas opened her abdomen and 
evacuated a large collection of pus. She deteriorated 
rapidly and died on July 6. 

ABSTRACT FROM POST-MORTEM REPORT (for which I 
am indebted to Dr. W. Goldie, of St. James’s Hospital).— 
“There were numerous subcutaneous swellings, rang- 
ing in size from about I in. to 7 in. in diameter. 
These swellings were cystic. A large cyst on the right 
side of the anterior abdominal wall, about 4 in. in 
diameter, was opened, and it contained a quantity of 
opaque, white, sebaceous material. It was held within 
a thin-walled fibrous sac which had a shiny inner 


lining. The appearances were those of a sebaceous 


** Peritoneum: There was a well-established general 
peritonitis, with organization of adhesions, and the 
loculation of appreciable quantitites of creamy pus, 
especially in the lower abdomen. 

** Pelvic Contents were removed en bloc for dissection. 
It was then demonstrated that at about 6 in. from the 
anus there was a massive annular carcinoma fungating 


Fic. 661.—Case 1. Walter T., Nov. 2, 1951. Photograph of 
sigmoid colon after colectomy. 


into the dilated rectum. This growth involved a segment 
approximately 4 in. broad. It had perforated the rectal 


wall and infiltrated the serosa of the uterus. There 


appeared to have been a perforation at about the mid- 
point of the growth into the pouch of Douglas. Above 
and below this primary growth there were ten to twenty 
small papillomata, the largest of which did not exceed 
} in. in diameter. These little tumours had a distinct 
stalk and were scattered indiscriminately over the mucous 
membrane. It would appear probable that the carcinoma 
had originated in such a papilloma. 

** Liver: There was early organizing peritonitis about 
the liver and two deposits of secondary carcinoma in the 
right lobe, but none in the left. These deposits were 
4 in. and 1 in. in diameter. 

“Frozen section demonstrated that the deposits in 
the liver were those of an adenocarcinoma. No other 
secondary deposits were found. 

** Histology: Secondary columnar-celled adenocar- 
cinoma as from a rectal primary.” 
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FAMILY HISTORY 


Elizabeth T. (I, 1), Walter’s paternal grandmother, 
was said to have had numerous swellings on her body, 
face, and chest, and these were probably sebaceous cysts. 
There is no history of bowel trouble and the cause of 
her death is unknown. 


FiG. 662.—Case 1. I 
tion of small polyp from large intestine. 
Willis.) (x 22.) 


Walter T. Photomicrograph. Sec- 
(Professor R. A. 


FiG. 663.—Case 2. George T. in 1936, showing multiple 


sebaceous cysts of legs. 


Walter William T., Walter’s paternal grandfather, 
was —~ free from cysts and bowel troubles when 
he died. 

William T. (II, 1, born Sept. 18, 1883), Walter’s 
father, was examined by me in 1936 when he was aged 
53. He had five cysts on his forehead and three large 
cysts on his scalp, all of which had been present from 
childhood (Fig. 668). There was no history of any 
significant “‘ bowel troubles”. Three cysts had been 
removed from his forehead soon after he married. His 
brother and sister had no cysts. On April 10, 1940, at 


the age of 57, he fell off a dray in the street and was 
dead when picked up. The coroner’s autopsy revealed : 
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“Chronic nephritis, myocardial degeneration, gener | 
atheroma”. ‘“‘ Stomach and contents, intestines, ani 
mesenteric glands” were noted as “normal”. Th: 
autopsy report did not state whether or not the bow] 
had been opened for examination. 

Mary Gertrude T. (born Aug. 31, 1889), Walter s 
mother, is alive. She has no cysts on her body and docs 
not apparently suffer from any serious bowel troubles. 

John T. (III, 1, born May 9, 1910), Walter’s elde:t 
brother, is apparently normal, although he suffered fror1 
severe acne of his face when he was about 20 years olc. 

Esther T. (III, 3, born May 30, 1913), Walter’s elde- 
sister, died when 18 years old from “ valvular diseas: 
of the heart”. She had been free from cysts and ther: 
was no history of bowel trouble. 

Edward T. (III, 5, born Nov. 14, 1917), Walter’s 
elder brother, suffered from severe acne of his face when 
he was 19 to 20 years of age, but he has no cysts and no 
significant bowel troubles. 

Philip T. (III, 7, born May 26, 1927), Walter’s 
younger brother, was free from cysts before he died at 
the age of 16 from meningitis. The post-mortem report 
stated “intestines examined unopened: no definite 
abnormality ”’. 

Digby Stuart (IV, 12, born April 15, 1948), Walter’s 
son, was examined when aged 44, on Dec. 4, 1952, and 
was found to have two sebaceous cysts, one in the left 
lumbar region and one in the scalp over the vertex. He 
was in excellent general health and as yet suffers from no 
significant bowel troubles. 


Fic. 664.— Case 2. 
sebaceous cysts of face and scalp. 


George T. in 1936, showing multiple 


All Walter’s nephews (IV, 1 to 11), that is John’s 
two sons, George’s two sons, and Edward’s seven sons, 
were said to be free from cysts, and, as yet, have had no 
symptoms which might be related to large bowel 
abnormality. It is possible, however, that polypi may 
= present in these boys and may give rise to trouble 

ter. 


DISCUSSION 


1. Inheritance.—Sebaceous cysts appear to be 
inherited as a dominant in the family. In diseases 
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caused by dominant genes a marriage between a 
eterozygote and a homozygote results in approxi- 
nately half the children being affected and half 
»maffected (Dukes, 1952, a). 


Fic. 665.—Case 3. Dorothy T. in 1935, showing multiple 
sebaceous cysts of legs. 


Fic. 666.—Case 3: Dorothy T. in 1935, showing multiple 
sebaceous cysts of forearm. 


This seems to be the state of affairs in this family 
as regards the transmission of sebaceous cysts, but 
polyposis may also be inherited in future generations 
in a similar manner. 

It seems that a second gene mutation occurred 
in William T. (II, 1) and he has bequeathed a 
tendency to polyposis, as well as multiple sebaceous 
cysts, to half his children. It may be that the 
affected individuals will pass on these traits to half 
their children and so on through subsequent 
generations. 

If, however, the dominance is not complete, its 
degree of penetrance will be variable and influenced 
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by environmental factors. From the pedigree (Fig. 
653) it would seem that the hereditary tendency to 
multiple sebaceous cysts is carried in a completely 
dominant gene. Polyposis usually has a high 


Fic. 667.—Case 3. Dorothy T. in 1935» showing multiple 
sebaceous cysts of face 


degree of penetrance ; but in this family, as it has 
been discovered in only one generation, no opinion 
can be given about its dominance until the children 


Fic. 668.—William T. in 1936, Walter’s father, showing 
multiple anien cysts of face and scalp. 


of the present generation are old enough to show 
signs of polyposis. 

According to the exhaustive research of Cuthbert 
Dukes (1952, a and 5b) polyposis is likely to affect 
males and females equally, either may transmit the 
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disease, but only half the children in one generation 
are likely to inherit the abnormality. The average 
age of onset of symptoms of polyposis is 20 years. 
It is rare for symptoms to occur before the age of 
10 or after the age of 40. Cancer of the large 
bowel usually becomes manifest about 15 years after 
the onset of polyposis. In the two members of 
this family who died of cancer of the colon, the 
cancer was diagnosed only 2 years, and 1 year, after 
the polyposis was recognized. 

The association of adenomata of the glands of 
the colonic mucosa and the sebaceous glands of the 
skin in this family may be fortuitous, but this seems 
unlikely. 

The association of other congenital anomalies 
with this type of familial polyposis, which affects 
mainly the colon and leads to cancer, does not seem 
to have been described. 

The polyposis, however, which affects mainly the 
stomach and small intestine and leads to intus- 
susception, has been found in association with 
peculiar melanin pigmented spots around the lips, 
inside the mouth, on the fingers, and on other parts 
of the body (Hutchinson, 1896; Peutz, 1921; 
Foster, 1944; Jeghers, 1944; Jeghers, McKusick, 
and Katz, 1949; Tanner, 1951; and Sherman and 
Tenner, 1952). 

In 1896 Sir Jonathan Hutchinson described three 
dark-complexioned brunettes with “blotches of 
bluish-black pigment most of them about the size 
of split peas, but not accurately rounded ”’ situated 
on both sides of the lips and cheek and “ very 
conspicuously on the hard and soft palate”. To 
illustrate his observation he published coloured 
portraits of identical twin girls aged 11 years, who 
were Dr. Conner’s patients. 

Recently Mr. Norman Tanner (1951) drew 
attention to these patients and to Dr. Parkes Weber’s 
(1919) report in which he described the after-history 
of these twins, as well as a number of patients with 
a similar type of pigmentation. One twin died, 
aged 20 years, from intussusception. At that time 
the other twin was alive and well, but according to 
Jeghers, McKusick, and Katz (1949) she died at 
the age of 52 from cancer of the breast. The mother 
and father and seven brothers and sisters showed 
no similar pigmentation nor suffered from gastro- 
intestinal symptoms which might be suggestive of 
intussusception or polyposis. 

Peutz (1921), of the Hague, was the first to 
observe that similar melanin pigmentation was 
associated with familial intestinal polyposis. Jeghers 
and others (1949) published a pedigree based upon 
personal information received from Dr. Peutz. This 
showed the presence of polyposis and pigmentation 
in three consecutive generations in this Dutch family 
and almost half of the children of each generation 
seemed to have been affected; this suggests that 
the factor was pure dominant. However, patho- 
logical confirmation was not available in all these 
patients, although the history suggested that polyposis 
was a likely diagnosis. Three patients in the middle 
generation probably died of cancer of the bowel 
following polyposis. The site of the cancer was not 
stated. 

Jeghers (1944) described 2 patients in whom there 
was intestinal polyposis associated with melanin 
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pigmented spots on the lips, oral mucosa, an 
digits. Jeghers, McKusick, and Katz (1949) adde:. 
8 more, to make a total of 10 cases with simila- 
pigmented spots and polyposis. The polyposi 

involved, however, mainly the stomach and smal 
intestine, but in 6 of the 10 patients a few scatterec 
polypi were also found in the large intestine. Ii 
6 patients polypi caused intussusception. Th: 
polypi were examined histologically in 9 of them 

on one occasion adenocarcinoma of the ilium wa: 
found and in the rest the polyps were benign. Othe: 
members of the family were affected in 6 of the 
patients and 3 of them were siblings. These three 
suffered from polyposis of the small intestine anc 
had the typical melanin spots. In 2, polypi in the 
small intestine caused intussusception, in 2, polypi 
were also found in the large intestine. Pigmentation, 
but nothing to suggest polyposis, had been present 
in two previous generations (the mother, father, and 
paternal grandfather). In another family of two girls 
and three boys, two boys suffered from polyposis of 
the small intestine which caused intussusception, and 
one of their sisters suffered from small intestinal poly- 
posis without intussusception ; all three had typical 
melanin pigmented spots on the lips. Four pedigrees 
were published, two relating to their own patients 
and two were compiled from information received 
from personal communications, as well as the 
reports published by Peutz (1921) and Foster 
(1944). 

In all these 10 patients described by Jeghers 
and others (1949), polyposis affected mainly the 
small intestine and stomach ; all polyps were benign 
except in I patient. In 6 of the 10 patients, however, 
a few polypi were also detected in the large intestine, 
in a seventh a polyp was felt in the transverse colon 
at the first operation, but not during a subsequent 
one. 
Foster (1944) described diffuse brownish pig- 
mentation of the lips in a man aged 43 years and 
his daughter aged 16 years, both of whom suffered 
from adenocarcinoma of the small intestine which 
had caused intussusception. Polypi were not ob- 
served in other parts of the bowel. The man’s 
brother had similar diffuse brown pigmentation of 
his lips and had been under treatment in hospital 
because he had suffered from attacks of abdominal 
pain and the passage of blood and mucus per rectum. 
No report of X-ray or sigmoidoscopy examinations 
was given. Sherman and Tenner (1952) described 
a boy aged 12 years with melanin spots on the lips 
who suffered from polyposis involving ileum, 
appendix, descending colon, and rectum, but other 
members of the family were not similarly affected 
and the polyposis was benign. 

With the possible exception of this case, the 
diffuse polyposis which affects mainly the large 
intestine and is followed in most patients by cancer 
of the colon, has not been observed in association 
with the melanin-pigmented spots. In the polyposis, 
however, of the stomach and small intestine which 
is associated with these spots, a few scattered polypi 
have been observed in the large bowel. There has 
been no report of a patient with these melanin spots 
and polyps who developed cancer of the colon, 
but 3 patients, a father and daughter described 
by Foster (1944), and a girl aged 22 described by 


> 
(3 
1< 
«4 
> 

‘ 
Ne 


Dt 


PRIMARY CARDIAC 


»ghers and others (1949), suffered from adeno- 
ircinoma of the small intestine and the type of 
dlyposis which is associated with melanin pigmented 


ots. 


The association of multiple familial sebaceous 


. ysts and polyposis of the colon has not been described 


efore, but it is probable that sebaceous cysts may be 


. 3sociated with polyposis of the colon more often 


ian has been previously supposed. 

2. Treatment.—When the diagnosis of familial 
olyposis has been confirmed by sigmoidoscopy and 
-ray examination, I consider that the whole of the 


\iurge bowel should be removed, preferably in one 


age. Many of the most experienced surgeons still 
eat their patients by subtotal colectomy ; they leave 
art of the rectum and anal canal functioning by 
iaking an anastomosis between the ileum and upper 
art of the rectum. The rectal polypi are treated 
yy repeated fulguration through a sigmoidoscope. 
“his is, to my mind, playing with fire; it may be 
npossible to remove all the polypi by this method 
nd, what is even more dangerous, some of the 
volypi when fulgurated will not only be incompletely 
lestroyed, but profoundly and repeatedly irritated 
»y diathermy. 

A surgeon may be prejudiced by the experience 
of one impressive case. As resident surgical officer, 
‘t was my privilege to assist in a minor capacity at 
the operation and after-care of the last patient upon 
vhom Moynihan operated at the General Infirmary 
at Leeds. The patient (L. P.) was a theatre sister 
and she had suffered from polyposis of the colon. 
Moynihan removed all her large intestine except 
the rectum, which he anastomosed to the lower 
ileum. Two years after her surgeon died, she 
died at the age of 33 from carcinoma of the 
rectum. 

If treatment is to be radical, that is’ colectomy, it 
should be total colectomy, not incomplete colectomy. 
Operation is required to prevent the certain onset of 
malignancy. A surgeon should not hesitate to 
explain this to the patient when an ileostomy is 
required. The only alternative to abdominal ileos- 
tomy would be anastomosis between the terminal 
ileum and the anal canal (Aylett, 1952), ‘f continence 
can be assured by this procedure. If not, it would 
seem preferable to provide an abdominal ileostomy 
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and a Rutzen bag rather than to submit the patient 
to the possibility of a perineal ileostomy. 


SUMMARY 


1. Three patients with familial polyposis of the 
colon associated with multiple sebaceous cysts are 
described. 

2. These patients belong to a family known to 
suffer from sebocystomatosis in which multiple 
sebaceous cysts seem to be inherited as a Mendelian 
dominant. 

3. Two of the patients died from cancer of the 
large bowel ; the other was treated by total colectomy 
with ileostomy. 

4. It is suggested that total colectomy is a more 
reliable method of preventing bowel cancer in a 
polyposis patient than partial colectomy followed 
by endoscopic diathermy. 


I am indebted to Dr. Cuthbert Dukes, Dr. J. T. 
Ingram, and Dr. W. Goldie for their kind advice ; 
to Prof. R. A. Willis for the pathological reports on 
Case 1; to Prof. A. S. Johnstone for the X-ray 
examinations; and to Mr. L. N. Pyrah for his 
report on the sigmoidoscopy in Case 2. I am 
indebted to the editors of the British Medical 
Journal for permission to publish some of the 
photographs. 
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PRIMARY CARDIAC HYDATID DISEASE 


By HARRY M. WINDSOR, SYDNEY, AUSTRALIA 


INTRODUCTION 


PRIOR to 1900, many autopsy reports of cardiac 
hydatids had been published; William’s initial 
publication appeared in 1836 (Peters, Dexter, and 
Weiss, 1945). In 1902 Dévé published his thesis 
wherein he explained the mechanisms responsible 
for the distribution of the disease in man. 
Frequency.—The hydatid embryo, before estab- 
lishing itself in the myocardium, must first traverse 
the filter of the portal and pulmonary capillaries. 
The few that survive must then find their way into 


the blood-stream of the relatively small coronary 
vessels. It is, therefore, not surprising that primary 
cardiac hydatids constitute only 1-5 per cent of all 
cysts (Dévé, 1917; Dew, 1928; Peters and others, 
1945). The right heart, owing to the larger right 
coronary artery, is more commonly involved than 
the left in the ratio 3 : 2 (Peters and others, 1945). 


Case 1.—Mrs. M. S., aged 48, was admitted to 
St. Vincent’s Hospital, Sydney, on Feb. 22, 1952. She 
was referred by Dr. McMahon, of Moree, N.S.W. She 
complained of an intermittent dull ache in the epigastrium. 
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Her symptoms were in no way related to either food or was found. There was an incomplete rim of calcium 01 
exertion. the left border of this opacity. 

PHYSICAL EXAMINATION.—Apart from obesity (weight Fluoroscopy : The movement in the opacity appeare i 
224 lb.) there was no abnormality. to be synchronous with the cardiac pulsation. 


Fic. 669.—Case 1. Radiographs showing well-defined circular opacity confluent with left border of the heart. 


Tomography (Fig. 670): Postero-anterior and lateral 
tomograms demonstrated the presence of calcium through- 
out the lesion. Dr. Dennis Wightman, the radiologist, 
considered that the tomograms located the lesion within 
the heart. 

Casoni: Strongly positive. 

W.R.: Negative. 

Mantoux : Positive. 

F.B.C.: There was an eosinophilia of § per cent in 
5000 white blood-cells. 

E.C.G. (Fig. 671): A depression of the S-T segment 
and an inverted T wave were noted. 

The radiographic findings, the positive Casoni, and the 
conduction changes suggested a cardiac hydatid. The 
possibility of a cardiac aneurysm was kept in mind. 

AT OPERATION.—On March 28 a left posterolateral 
thoracotomy was performed. The anesthetist was 
Dr. Ken McLeod. 

The left sixth rib was resected. A few string-like 
adhesions were found linking upper-lobe with peri- 
cardium. These were divided. A lobulated swelling 
1? in. in diameter was seen bulging the parietal layer of 
the fibrous pericardium. The pericardial cavity was ° 
found to be obliterated by a well-defined layer of areolar 
tissue. The parietal pericardium was easily separated 
from the outer surface of the lobulated swelling. Only 
when this was done could the exact location of the mass 
be determined. It lay astride the left atrioventricular 

Fic. 670.—Case 1. Postero-anterior tomogram showing the groove, the — = = 

dees F : : on to ventricle. An endeavour was made to free the 
swelling from the heart wall. This was abandoned 
almost as soon as it was begun, for an unpleasant ooze 

SPECIAL INVESTIGATIONS.— commenced in the region of the atrioventricular groove. 

Radiography of Chest (Fig. 669): A well-defined The swelling was aspirated, necrotic pus-like debris 
circular opacity, confluent with the left border of the heart being obtained. It was widely opened and the caseous 
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ir spissated contents removed. The adventitia of the cyst 
(cyst wall) was then excised circumferentially at its 
juaction with the myocardium. It could then be seen 
tl at the medial wall of the cyst was incorporated in and 
fc med part of the myocardium. 

The bed of the cyst was swabbed with saline and the 
c} est closed about an underwater seal drain. 

POST-OPERATIVE.—The tube was removed in thirty-six 
h urs. The patient made an uninterrupted recovery. 
S e was discharged two weeks after operation. 


| 


Fic. 671.—Case 1. Lead I showing the depression of the 
S-T wave and the inverted T wave. 


A post-operative E.C.G. (Fig. 672) demonstrated the 
rcturn of the T wave to its upright position. 

Examination of the cyst contents demonstrated the 
presence of hydatid hooklets. 


LIFE HISTORY 


The primary cyst is slow-growing, solitary, and 
univesicular. It has a well-defined adventitia, which 
ultimately becomes part of the myocardium. It 
lives 1-5 years (Dew, 1928), never becomes very 
large, and finally, after succumbing to the repeated 
trauma of cardiac movement, it caseates and becomes 
inspissated. These features are well illustrated in 
Case 1. 

In a certain number the living intact cyst projects 
either under the endocardium or visceral pericardium 
and terminates by rupturing into a cardiac chamber 
(Altmann, 1902; Anderson and Patterson, 1924; 
Calvert, 1904; Grulée, 1905; Peters and others, 
1945 ; Quill, 1904) or into the pericardial sac (Dévé 
and Jirou, 1920; Starr, 1949). 

The usual course following rupture is reformation 
of the primary cyst and the formation of multiple 
secondary cysts. Multiple cysts are most often 
found and more than one rupture is usual before the 
fatal termination (Peters and others, 1945). 

Rupture into the pericardium with the implanta- 
tion of brood capsules and scolices leads to chronic 
pericarditis (Dévé and Jirou, 1920 ; Peters and others, 
1945 5 
secondary cyst formation and even rupture of 
secondary cysts into the auricle (Dévé and Jirou, 
1920; Foresti and Bonaba, 1914). 

Briefly then, there are two general pathological 
subdivisions 

1. Single Cyst: (a) Dead; (6) Living intact. 

2. Ruptured Cyst: (a) Cardiac chamber; (6) 
Pericardial sac. 


CORRELATION OF CLINICAL FEATURES 
WITH PATHOLOGICAL TYPES 


Cardiac hydatids are most common in the third 
ind fourth decades, and are twice as frequent in 


Starr, 1949) with fibrous tissue reaction,- 
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the male as in the female (Dew, 1937; Magath, 
1941 ; Peters and others, 1945). 

1. Single Cyst.—In an analysis of 80 ca , 17 
(21 per cent) (Dew, 1928; Mills, 1926; Pellissier, 
1912; Peters and others, 1945 ; Verco and Poulton, 
1908) were found incidentally at autopsy, 9 (II per 
cent) (Christopherson, 1909; Hatieganu, Vasiliu, 
and Moga, 1936; Heimann, 1928; Knaggs, 1896 ; 
Peters and others, 1945 ; Wood, 1901) died suddenly 


} 


FiG. 672.—Case 1. Post-operative E.C.G. Lead I, showing 
the return of the T wave to its upright position. 


and an intact cyst was the only lesion found at 
autopsy. In 13 (16 per cent) conduction changes 
were present, but even when the continuity of the 
myocardium was disrupted these changes were rarely 
marked. 

We must conclude that many single cysts, particu- 
larly if dead, are asymptomatic and remain so through- 
out life. Case I was an exception in so far as symp- 
toms, however minimal, were present. 

On the other hand, the 9 sudden deaths and the 
frequency of conduction changes suggest that a fatal 
arrhythmia can occur. 

Single cysts, pedicled in the cardiac cavities, 
occur, and probably give rise to valvular disturbances 
(Peters and others, 1945). 

2. Ruptured Cyst.— 

a. Cardiac Cavity.—In 24 cases (30 per cent) 
rupture of the cyst caused death, but rupture was 
not necessarily fatal, as in 18 cases previous rupture 
had occurred. 

The effects of rupture are: (i) Amnaphylactic 
phenomena; (ii) Embolic vascular occlusion. 

The vessels most often affected are the pulmonary 
in right-sided rupture (Dévé, 1916b; Dew, 1928 ; 
Jamieson, 1897) and the femoral (Wesley, 1952), 
renal and carotid (Altmann, 1902; Anderson and 
Patterson, 1924; Dew, 1928; Peters and others, 
1945) in left-sided rupture. 

Following rupture the course depends on the 
severity of the anaphylaxis (anaphylaxis can be fatal 
(Dew, 1928), the size of the ruptured cyst, the site 
and extent of the occlusion (Dew, 1928), and finally 
upon the development of secondary echinococcosis. 

The ultimate outcome is best illustrated by the 
following case histories :— 


Case 2.—The gangrenous extremity. 

In 1941, Mr. Charles Wesley (1952), of Sydney, 
performed a femoral embolectomy on a boy in the Royal 
Alexander Hospital for Children. The embolus consisted 
of a ruptured hydatid cyst. The leg subsequently 
became gangrenous, and an amputation was performed. 
Now, eleven years later, the patient is perfectly well. No 
cardiac cysts have ever been detected. 
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Case 3.—The hemiplegic. 

Dr. A. V. M. Anderson of Melbourne (reported by 
Dew, 1928), has told us how Mrs S. on May 10, 1914 
developed “a funny feeling in the head” and became 
unconscious. She remained in a comatose state for 
nine days before slowly improving. She was admitted 
to the Alfred Hospital and found to have a right hemi- 
plegia. A week after admission she relapsed and died 
in coma. 

An autopsy revealed :— 

1. A ruptured cardiac cyst with daughter cysts in the 
cavity of the left ventricle. 


FiG. 673.— Case 6. Showing the large pericardial effusion. 


2. Hydatid cysts in the right occipital lobe and in both 
middle cerebral arteries. 
3. Hydatid cysts in the spleen and kidney. 


Case 4.—The syndrome of recurrent rupture. 

Doctors Peters, Dexter, and Weiss, of Boston (1945) 
have described an extraordinary case which illustrates 
this syndrome :— 

The patient, a woman of 43 years, was first seen at 
the Peter Bent Brigham Hospital in 1941. In the previous 
nine years she had had six attacks of unconscious- 
ness. The first occurred in 1932 and the subsequent 
ones in 1937, 1940, and in February, March, and 
May, 1941. 

The attacks were characterized by a sudden onset, a 
coma lasting a few hours, during which the patient was 
in extreme shock, and a return to normal within a week. 
A radiograph of the chest in 1937 revealed no abnormality, 
but a further radiograph of the chest in May, 1941, 
demonstrated opacities confluent with the cardiac shadow. 
Under the screen these opacities pulsated synchronously 
with the cardiac shadow. 

The patient was discharged undiagnosed. 

On Dec. 15, 1942, she suddenly experienced a feeling 
of generalized pins-and-needles. She vomited, her face 
became swollen, she had a shivering attack and lapsed 
into unconsciousness. 
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On re-admission to hospital she was found to have 
generalized rigidity, hyperactive reflexes, and bilater | 
Babinski responses. Her blood-pressure was 84/6. 
Her face was edematous. There were numerous sul - 
cutaneous petechiz. The pulses in the right commca 
carotid and right brachial arteries could not be felt. Tle 
opacities noted in the chest radiograph taken in 19:7 
were still present. She died on Dec. 18, 1942. 

AutTopsy.—Four cardiac hydatid cysts were foun:|, 
One of these had ruptured into the left atrium and hydat ij 
emboli were found in the left ventricle, both intern 
carotids, the left middle cerebral, the ceeliac, the supericr 


Fic. 674.— Case 6. Lead II, showing the inverted T waves 
and the ventricular extrasystoles. 


mesenteric, the right renal, and splenic arteries. Old 
cysts were found in the kidney and thyroid. No cysts 
were found in the liver or lungs. There were areas of 
degeneration in the cerebral hemispheres. 

This striking case illustrates the syndrome of repeated 
intracardiac rupture and associated anaphylaxis, followed 
by long latent periods and a final fatal termination. 


Case 5.—The cerebral tumour. 

Dr. Harvey Cushing (quoted by Peters and others, 
1945) has left us a record of such a case. 

On Nov. 29, 1913, an Italian of 24 years was admitted 
to the Peter Bent Brigham Hospital. He complained of 
headaches, weakness in the right arm, and numbness in 
the right leg for a period of two months. 

The physical signs of a left temporal lobe tumour 
were present. On Dec. 4, Dr. Cushing removed three 
hydatid cysts from the left temporal region. 

Improvement followed, but the patient soon regressed 
and died on June 14, 1914. 

AutTopsy.—-Hydatid cysts were found in the heart and 
in both cerebral hemispheres. No cysts were found in 
liver or lungs. 


The syndrome of multipie pulmonary metastases. 
If the rupture is right-sided the development of the 
characteristic multiple peripheral bilateral equisized 
pulmonary metastases is to be expected. 

b. Pericardial Sac.—Starr (1949) in his case 
report has given us a succinct description of 
echinococcal pericarditis. 


Case 6.—His patient, a man of 34 years, first developed 
symptoms early in 1946 when he began to experience 
epigastric pain and dyspnoea on exertion. In January, 
1947, the pain became worse, vomiting began, and the 
legs, face, and abdomen became swollen. When admitted 
to the Repatriation General Hospital, Concord, Sydney, 
he was found to have congestive cardiac failure associated 
with a large pericardial effusion (Fig. 673). Conduction 
changes were present in his E.C.G. (Fig. 674). 

The pericardial cavity was needled and fluid with- 
drawn. This fluid contained numerous polymorphs and 
lymphocytes, and on culture grew Staph. aureus. No 
A.F.B. were detected. 

The Casoni test was positive. 

There were no hydatids detectable in lungs or liver. 

AT OPERATION.—On June 26 anterior pericardotomy 
was performed. The pericardium was greatly thickened 
and formed the wall of a large hydatid cyst. The heart 
was covered by necrotic endocyst. The pericardial sac 
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cc atained a large amount of limpid fluid with numerous 
d: ughter cysts, varying in size from a marble to an orange. 
A small nodule 1 cm. in diameter was palpated posteriorly 
in the atrioventricular groove. 

The pericardium was drained. 

PoOsT-OPERATIVE.—The patient made an uninterrupted 
re:overy. He is still well and symptom-free without sign 
of recurrence. 

Comment.—The small nodule palpated in the 
at ioventricular groove must surely have been the 
ri stured primary cyst. 


DIAGNOSIS 


Prior to 1900 the diagnosis of cardiac hydatid 
wis once considered. That was in 1887 (Peters and 
ol ers, 1945). Soon after this X rays became avail- 
alle, but it was not until 1905 that the first ante- 
mortem diagnosis was made (Peters and others 1945). 
S. nce then only 8 ante-mortem diagnoses have been 
acded to the list (Attwood, Sargent, and Taylor, 
1641 ; d’Abreu, 1950; Long, 1932 ; Marten and de 
Crespigny, 1921; Peters and others, 1945; Starr, 
1049; Case 1). 

Single Cyst.—This analysis suggests that un- 
ruptured cysts are for the most part asymptomatic. 
Routine chest X-ray examination affords the only 
lixelihood of their being diagnosed. 

Case 1 of this report was exceptional. All the 
clues were to be found, and, in addition, symptoms, 
though minimal, were present. The circular opacity 
confluent with the cardiac shadow, the calcification, 
the synchronous pulsation of heart and shadow of 
fluoroscopy, the tomographic localization, the strongly 
positive Casoni, the eosinophilia, and the conduction 
changes made an exciting combination. Any similar 
combination ought to point the way to a clear-cut 
diagnosis. 

D’Abreu’s case (1950) was probably asympto- 
matic so far as the cyst was concerned. The 
presenting symptom of hemoptysis appeared to be 
quite unrelated to the cyst. 

The single subendocardial cyst has to date 
defied diagnosis. 

Ruptured Cyst.— 

a. Cardiac Cavity.—If the association of ana- 
phylaxis and embolism is kept in mind the diagnosis 
will be made more frequently. Furthermore, if, 
at the time of the embolism, cysts are found in 
peripheral organs, or if they develop at a subsequent 
date, the diagnosis of cardiac hydatid is almost 
certain. 

b. Pericardial Sac.—Starr’s case (1949) admirably 
illustrates the combination of pericardial effusion, 


congestive cardiac failure, and positive Casoni - 


characteristic of the condition. 


PROGNOSIS 


Although 17 solitary cysts were found as inci- 
dental autopsy findings, the 9 sudden deaths with 
the solitary cyst as the only lesion at autopsy is 
convincing evidence that the solitary cyst can cause 
iatal arrhythmia. In support of this conjecture are 
the 14 cases, including Case 1 of this report, in which 
‘onduction changes were present. 

Rupture into a cardiac chamber means a fatal 
‘ermination, though it may take some years (Case 4). 
Case 2 has to date proved an exception. 
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TREATMENT 


The first attempt (Marten and de Crespigny, 
1921) at removal of a cardiac cyst was carried out 
in 1921. The patient succumbed. 

On July 13, 1932, Doctor W. J. Long of Bendigo 
successfully evacuated and drained a dead cardiac 
hydatid. This is the first recorded case of such a 
venture (Long, 1932). 

On Jan. 10, 1950, d’Abreu (1950) of Birmingham, 
successfully removed a solitary intact living sub- 
pericardial cyst. 

The only other cases which have been treated 
surgically are recorded in this paper (Cases 1 and 6). 

In short, there are at the present time two 
indications for surgical intervention: (a) The 
solitary subpericardial cyst living or dead; (6) 
Echinococcal pericarditis. 

Once intracardiac rupture has taken place, it is 
probable that an attack on the cardiac cyst is 
unwarranted. 
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CONCLUSION 


A paper on hydatid disease could hardly be 
concluded without tribute to Dévé. In Ig9I9 
Mille. Dumont, one of Dévé’s pupils, published her 
M.D. thesis. In that she recorded for us Dévé’s 
description of a ruptured cardiac hydatid. The 
following is the translation as recorded by Peters 
and others (1945) :— 

“Sudden onset in apparently totally healthy 
subject. Immediate onset of anxiety with or with- 
out (lipothymic state or) epileptiform crisis, or merely 
a sensation of tingling throughout the extremities. 
Headache with or without ocular disturbances. 
Often vomiting. Soon pain in the extremities, 
accompanied by circulatory disturbances of the 
extremities giving rise sometimes to ecchymotic 
areas or to marbling, sometimes to a true Raynaud’s 
syndrome. Cyanosis of the extremities, cold, 
decrease in intensity or disappearance of arterial 
pulsations, pain. Without doubt, one will often 
find, in such cases, a more or less profuse albumin- 
uria, with or without hematuria, caused by micro- 
scopic renal emboli. Finally, one can predict that 
an urticardial eruption may ensure to clarify the 
nature of these disturbances . . .” 

At the time of recording these observations 
Dévé had never seen a ruptured cardiac cyst. It 
is a tribute to this great investigator that the many 
cases since recorded have done nothing but sub- 
stantiate the words of his prophetic description. 


Finally, my thanks are due to Dr. Dexter, of 
Boston ; Professor Dew, of Sydney; Mr. Charles 
Wesley, of Sydney; Mr. K. Starr, of Sydney ; 
and Mr. Long, of Bendigo. They have kindly 
allowed me to quote freely from their personal 
experiences. Mr. Long informs me that to the 
best of his knowledge the patient operated upon by 
his late father in 1932 is still alive and well. 
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PANCREATIC FISTULA AS A COMPLICATION OF 
PARTIAL GASTRECTOMY 


By GERARD KRAFFT 


SURGICAL REGISTRAR, HAMPSTEAD GENERAL HOSPITAL 


PANCREATIC fistula complicating partial gastrectomy 
is not a common occurrence. Triska (1950) gives 
an incidence of 0:25 per cent in 2343 resections. 
Including the 2 cases described here, only 61 
references can be traced since 1865. 

Bartlett and Lowell (1938), reviewing the litera- 
ture in the previous 73 years, found 23 reports, 
including their own, to which Brown, Speir, and 
Trenton (1950) added a further 9 cases. Since then, 
details of 27 cases have been published (Triska, 1950 ; 
Warren, 1951; Nicolaysen and Fretheim, 19§1 ; 
Zwicker, 1951; Henley and Bell, 1951; van Weel, 
1952; Noel, Martin, and Powell, 1952; Brown, 
Springall, and Smith, 1952). No distinction has 
been made here between pancreatic and duodenal 
fistula. 


CASE REPORTS 


Case 1.—Mrs. E. P., aged 49. The patient had been 
treated conservatively for a duodenal ulcer for over seven 
years, and latterly had experienced several attacks of 
vomiting. She had always been very thin, but her weight 
had remained steady at about 64 st. A pre-operative 
barium meal examination showed a small duodenal ulcer 
crater, without delay. There was no stenosis. 

She had had a hysterectomy in 1942. 

ON EXAMINATION showed a thin, sprightly woman of 
good colour. There was tenderness in the right hypo- 
chondrium, but no mass was felt, and generally she was in 
good health, apart from a rather low hemoglobin of 
76 per cent. 

AT OPERATION.—A routine Polya partial gastrectomy 
was performed. There was an old-standing chronic ulcer 
in the first part of the duodenum with considerable sur- 
rounding fibrosis. The ulcer base was penetrated poster- 
iorly in the course of freeing the duodenum, but it was 
subsequently found possible to free it sufficiently distal 
to the ulcer to ensure a closure which appeared satisfactory. 
(Subsequent events suggest that it may not have been as 
satisfactory as it looked.) This was effected with a double 
row of thread stitches. 


PROGRESS.—Post-operatively she ran a low fever for a 
week while on penicillin, and the chart then showed a 
steady rise to 102° over the next seven days, after this had 
been discontinued. Further antibiotics failed to control 
this completely, although it ultimately settled down about 
a month after operation. The most anxious feature of 
this period and of the ensuing weeks was her anorexia, 
which progressively reduced her weight until she appeared 
a very skeleton. Abdominal distension began to show 
fairly early, in spite of satisfactory bowel action, until it 
formed the main physical sign. There was no distress or 
great discomfort for a time. The patient was walking 
round the ward, but she gradually became weaker, and 
stomatitis, with cedema of the ankles, bore witness to the 
nutritional deficiency. She then began to have pale 
bulky stools and it was found that her daily output of 
diastase in 14 litres of urine amounted to half-a-million 
units, with a diastatic index ten times the upper limit of 
normal (33:3). It was thought that a mass could be felt 
through the distended abdomen in the right flank, and 
therefore plasma and blood were given to fit her for a 
second operation. 

On Oct. 17 a retroperitoneal abscess was drained by 
an incision in the bed of the 12th right rib, which had 
been resected. The superficial tissues showed typical 
patchy fat necrosis, and curdy yellow fluid poured from 
the cavity, which presented shaggy, sloughing walls 
measuring § cm. across. It appeared to lie anteromedial to 
the hilum of the right kidney, in the head of the pancreas. 

Abdominal distension subsided dramatically, but 
otherwise the patient remained as ill as ever, suffering 
considerable nausea, eating little, and with her weight now 
down to 44st. A pint of bile-stained pancreatic secretion 
drained daily from the fistula, with all the distressing 
concomitants of tissue digestion—breaking-down wound, 
a severe dermatitis, and much pain. 

A continuous intragastric high-protein milk feed was 
then introduced, to which was added potassium chloride 
and vitamins. This quite reversed the picture. She 
began to put on weight and nine weeks after the operation 
for drainage the pancreatic fistula began to close and the 
wound to heal. With this her appetite returned and « 
further gain in weight was recorded. 
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She was discharged on Jan. 18, 1952, and has since 
liv. d a full everyday life. She occasionally has bouts of 
dia rheea, but these are becoming less and less frequent. 


Discussion.—That a pancreatic fistula will 
ult mately close if left alone is accepted teaching, 
bu the period may be lengthy, and there is a danger 
—s here—that the patient may starve to death 
be ore the nausea and anorexia abate sufficiently 
to llow of adequate nutrition. It seems now that the 
ea lier adoption of the high-protein intragastric 
m: k feed would have hastened this patient’s recovery. 

It is pertinent to analyse the factors which may 
ha ‘e led to the formation of the pancreatic abscess :— 

1. The patient was initially very thin, and the 
du »denal stump seems to break down more easily 
in a patient of this sort than in one who is better 
nourished. Directly connected with this feature 
is he observation that it is precisely in these patients 
tht the operation is technically easy. A poor 
bl.od-supply makes for a tidy dissection and an 
aparently satisfactory closure. 

2. It is possible that one of the numerous 
aduesions between pancreas and duodenum con- 
tained an accessory pancreatic duct, and that this 
wes divided in the course of freeing the duodenum. 

3. It is worth noting that non-absorbable suture 
material was used for closing the duodenal stump. 
Mr. A. J. Gardham (personal communication) records 
a case of his which developed a chronic pancreatic 
abscess about a year after a partial gastrectomy. 
This seems to be a clear case of an abscess arising 
from unabsorbable suture material. 

4. The pancreas was injured in greater or less 
degree in the process of mobilizing the duodenum, 
and thus rendered liable to localized necrosis. Infec- 
tion may have come from the stump buried in the 
pancreas or close to it, or from the pancreas itself. 
It is worth noting here that the evidence does not 
indicate for certain whether the abscess was primarily 
of the pancreas, communicating secondarily with 
the duodenum (for it clearly drained bile as well), 
or whether it was a paraduodenal abscess—the 
so-called stump abscess—affecting the pancreas 
secondarily. 

The approach adopted in draining the abscess 
was delightfully direct and upset the patient not at 
all. It is doubtful if the abdominal route would 
have been as successful. The value of draining an 
abscess where it points is well shown. 


Case 2.—Mr. S. L., aged 72. A routine Polya partial 
gastrectomy was performed for a chronic duodenal ulcer. 
A great mass of cedematous tissue surrounded the pylorus 
and first part of the duodenum. In mobilizing the latter 


it was torn beyond the ulcer, but satisfactory thread 
closure of the stump was effected. 

Thirty hours after the operation he complained of 
severe pain in the right groin, where a swelling was found 


strongly suggestive of a strangulated femoral hernia. 
Exploration under local anzsthesia revealed a tense 
collection of bile-stained fluid containing necrotic fatty 
tissue, almost certainly originating in a duodenal abscess. 

The fistula continued to discharge for ten weeks, 
during a good part of which there was some fever, with 
considerable wasting. 

Spontaneous closure and complete healing followed 
and the patient regained his former weight. 


Comment.—The onset of the abscess almost 
directly after operation suggests a true ‘ burst 
stump ’, in which the thread sutures cut through the 
cedematous tissues. The nature of the suture 
material does not seem relevant. 

I have not found any reference to a case like this 
before, but, in view of the anatomical relationship, 
it is surprising that the track taken by this abscess 
is not observed more frequently. Presumably there 
was already some degree of retroperitoneal inflam- 
mation involving the sheath of the psoas before 
operation, so that the duodenal contents discharged 
the more readily in this direction. 


SUMMARY 


1. The incidence of pancreatic fistula as a 
complication of partial gastrectomy is given, with 
references to the literature. 

2. Two cases are described, and the aetiology is 
discussed. 

3. It is suggested that the poor blood-supply of 
a thin, undernourished patient may allow of an 
apparently satisfactory operation which is technically 
easier than usual, leading nevertheless to a duodenal 
or pancreatic abscess. 


It is a pleasure to thank Mr. A. J. Gardham, 
M.S., F.R.C.S., for his very great help in compiling 
this paper, and for his kindness in allowing me access 
to the records of Case 2, and in giving me permission 
to publish details of Case 1. 
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FURTHER NOTE ON THE CYTOLOGICAL FINDINGS IN A 


JOURNAL OF SURGERY 


CASE 


OF TRUE HERMAPHRODITISM 
By RAYMOND GREENE, DAVID MATTHEWS, P. E. HUGHESDON, anp ALMA HOWARD 


WE published earlier an account of the clinical 
morphological and cytological findings in a case 
of lateral hermaphroditism (BRITISH JOURNAL OF 
SURGERY, 40, 263). The cytoiogical observations 
on the testis were held at that time to indicate an XY 
chromosome constitution. Further observations 
have since been made which persuade us to modify 
this view. 

It has been shown that in several mammalian 
species, including man, there is a particular chromatin 
mass present in the majority of resting nuclei in the 
female and absent in the male (Graham and Barr, 
1952 ; Moore, Graham, and Barr, 1953 ; Moore and 
Barr, 1953). This has been called the “sex 
chromatin ” and its presence is held to correspond 
to the normal two X chromosomes of the female. 
The study of the nuclear morphology in many tissues, 
including skin, can therefore (if this work is confirmed) 
apparently indicate indirectly the chromosomal sex 
of the subject. 

Material from our case was sent to Professor 
M. L. Barr, who reported that the cells of the breast 
epidermis, certain regions of the ovary, and of the 
testis interstitium showed a female nuclear morph- 
ology. Our testis material has, therefore, been 
reconsidered, in conjunction with Dr. Leo Sachs, 
in the light of Professor Barr’s observations on the 


sex chromatin. It is now thought that the elemcnt 
labelled ‘X’ in our Fig. 347 is actually XY, the 
small dot at the top being the Y and the larger purt 
the X; whilst the element labelled ‘Y’, whch 
appears to be a single element and not a pair of 
autosomes, is probably another X. The chron o- 
some constitution of the testis is probably therefore 
XXY. 

Since an XXY constitution would be expected, 
according to current notions, to produce a female 
gross morphology, it now appears difficult to explain 
the anatomy of our case in terms of a sex chromosome 
mosaic. 


We are most grateful to Professor M. L. Barr 
for permission to use his findings for this note, and 
to Dr. Leo Sachs for his interest. 
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SHORT NOTES OF RARE OR OBSCURE CASES 


URETERITIS CYSTICA 
A REPORT OF TWO CASES, ILLUSTRATED BY URETEROGRAMS 


By S. G. TUFFILL 


CONSULTANT UROLOGICAL SURGEON, DARTFORD GROUP OF HOSPITALS 


URETERITIS cystica is an uncommon sequel to chronic 
infection of the upper urinary tract, and has com- 
manded a very small place in British literature, and 
merely occasional mention in the medical journals 
of other countries. 

It is generally accepted that the chronic infec- 
tion causes a degenerative liquefaction of the cell 
nests of von Brunn, thereby forming yellowish 
epithelial-lined cysts in the submucosa. This cyst 
formation is seen quite frequently in the bladder on 
cystoscopy, but the demonstration of cysts in the 
ureter will depend on radiography and post-operative 
examination. The epithelium lining the urinary 
tract may, in response to chronic infection, exhibit 
other rare conditions, such as a cystitis or ureteritis 
granulosa, glandularis, follicularis, and also bullous 
cedema and leukoplakia (which may lead to malignant 
change) are seen from time to time. If these cysts 


rupture, then hematuria may follow, and once again 
the need for complete visualization of the upper 
urinary tract radiographically is emphasized in the 
investigation of hematuria. 

The two cases reported are interesting in that the 
first case presented as one of long-standing hama- 
turia, and the second case was diagnosed pre- 
operatively from the characteristic retrograde pyelo- 
grams. 


CASE REPORTS 


Case 1.—Mrs. V., aged 62, was admitted for the 
investigation of hematuria which had occurred at intervals 
for short periods over the past fifteen years. She also 
had some frequency and dysuria. Physical examination 
revealed no significant abnormality, the blood-pressure 
was 190/100, blood-urea 42 mg. per cent, haemoglobin 
72 per cent, and an intravenous pyelogram showed 4 
normal right kidney and an ill-defined left kidney. 
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URETERITIS CYSTICA 


C;stoscopy showed a severe degree of chronic cystitis, 
an | a large diverticulum on the right side of the bladder. 
A ‘eft retrograde pyelogram showed no abnormality of 
th kidney; the left ureter was dilated and tortuous. 
Ci ture of urine from the bladder and the left kidney 
sh wed a heavy growth of B. coli. Appropriate chemo- 
th rapy was instituted, and the urine sterilized. At the 


Fic. 675.—Left retrograde pyelogram and Pome = 
showing tortuous irregular ureter, with constant ects, and 
a diverticulum of the right side of the bladder. 


next attack of hematuria cystoscopy revealed blood 
issuing from the left ureteric orifice, and the ureterogram 
was repeated. This time there appeared several small 
constant filling defects, as shown in Fig. 675. The left 
ureter was explored extraperitoneally in its distal half, 
and it was found to be dilated and tortuous, and bound 
down by many dense adhesions. A large number of 
firm whitish cystic swellings were visible and palpable 
in the ureteric wall. The ureter was opened and the 
condition of ureteritis cystica established. There was no 
papilloma or carcinoma. The ureter was repaired and a 
diverticulectomy performed. She made an uneventful 
recovery from the operation, her urine remained sterile, 
and the hematuria did not recur. 


Case 2.—Mrs. M., aged 56, was admitted for urological 
examination. She complained of a persistent backache 
for the past seven years, worse recently, but no other 
symptoms. Examination revealed a marked scoliosis, 
a hypertension of 260/130, with some clinical enlargement 
o' the heart, and a large, firm, non-tender tumour appear- 
ing from under the left costal margin, and palpable 
bimanually into the left loin. The blood-urea was 38 mg. 
per cent and the hemoglobin 85 per cent. An intra- 
venous pyelogram revealed a normal right kidney, and a 
v-ry poorly functioning left hydronephrosis. Cystoscopy 
siowed a severe basal cystitis, with cystic cystitis 
aid many polypoidal formations around the internal 
neatus. The ureteric orifices were normal apart from the 
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surrounding inflammation. A left retrograde pyelogram 
was performed, and this confirmed the hydronephrosis, and 
also showed many round filling defects in the upper third 
of the ureter. These filling defects remained constant 
in a second film, and were presumed to be due to cysts 
projecting into the lumen of the ureter—as they were 
constant it was clear that they could not be caused 


Fic. 676.—Left retrograde pyelogram, showing an ill- 
defined hydronephrosis, and marked filling defects in the upper 
part of the ureter due to ureteritis cystica. 


by air bubbles (Fig. 676). A left nephrectomy was 
performed and the upper third of the ureter removed. 
Numerous cysts were present in the upper part of the 
ureter, and a few extended into the renal pelvis. There 
was a marked stenosis at the pelvi-ureteric junction. 
She made an uneventful recovery, her backache was 
relieved, and post-operatively there was no significant 
change in her blood-pressure. 


DISCUSSION 


It appears that no reference has been made in 
recent years to the subject ureteritis cystica in the 
following four journals: The Lancet, the British 
Medical Fournal, the British Journal of Surgery, and 
the British Journal of Urology. In the Fournal of 
Urology a short report of cases and treatment 
appeared in 1946 by Jules H. Kopp, and in the 
same year H. Ostry published a paper in the Canadian 
Medical Association Fournal. In 1943 J. Morison 
summarized the subject from the radiological point 
of view in the Edinburgh Medical Fournal, and in 
1939 another full account appeared in the Urologic 
and Cutaneous Review by Samuel Pessin. 


My sincere thanks are due to Mr. J. G. Yates 
Bell, Urological Surgeon, King’s College Hospital, 
London, for the advice and guidance given so freely 
in the preparation of this report, and for his per- 
mission to include Case 1, which appeared in his 
practice recently. 
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ENDOMETRIOSIS commonly affects organs outside the 
uterus, especially the ovaries, rectovaginal septum, 
and sigmoid colon. More rarely it is found on other 
abdominal viscera which lie in the pelvis, such as 
the appendix, cecum, and small bowel. In these 
cases it is usual to find the lesions are small and 


Fic. 677.—Straight radiograph of the abdomen showing 
distended loops of jejunum and ileum with fluid levels. 


superficial and have been caused by adhesion to an 
endometrioma in the pelvis, or a chocolate cyst of 
the ovary. Rarely the umbilicus, extra-abdominal 
part of the round ligament, or the superficial inguinal 
glands are affected. 

Many cases of large-bowel obstruction have been 
‘described, but the obstruction is usually incomplete, 
the patient merely complaining of constipation and 
some vague colicky pains at the onset of the menses. 
Acute small-bowel obstruction due to endometriosis 
is exceptionally rare and no surgeon is likely to see 
more than one or two cases. The purpose of this 
paper is to describe one further case and to discuss 
the difficulties of diagnosis and treatment. 


CASE REPORT 


History.—Mrs. M. E. W., aged 38, was admitted to 
Guy’s Hospital in December, 1952, with abdominal colic, 
vomiting, and borborygmi. These symptoms had begun 
with the onset of a period eleven days before. During 
this time she had only defecated on three occasions and 
four days before admission she had passed a small 
quantity of bright-red blood per rectum. 


JOURNAL OF 


ACUTE SMALL-BOWEL OBSTRUCTION DUE TO ENDOMETRIOSIS 
By C. H. KINDER 


SURGICAL REGISTRAR, GUY’S HOSPITAL 


SURGERY 


Three years before she had been admitted with an 
attack of abdominal pain which had been diagnosed as 
subacute appendicitis. This occurred prior to, and was 
relieved by a period. Two years before admission ‘he 
had another attack of abdominal pain three days before 
her period, thought to be due to acute appendicitis. At 
operation generalized peritonitis was present and a laige 
pelvic mass was found consisting of a perforated aad 
gangrenous appendix, adherent right ovarian cyst, and 
cedematous terminal ileum. The appendix and ovary 
were removed and the latter was described as a hemor- 
rhagic luteal cyst on microscopical examination. 

Eight months prior to admission she attended the 
Gynecological Department with attacks of lower 
abdominal pain and distension, constipation, and 
tenesmus. These symptoms usually lasted for four days 
and always began two days before each period, which was 
heavy. Pelvic examinations revealed a fixed retroverted 
uterus with tenderness in both fornices. 

Her periods were regular and since the age of 16 
were associated with pain, nausea, and vomiting. She 


Fic. 678.—On the left is the peritoneal surface of the 
terminal ileum, showing the superficial endometrial implants. 
On the right is a longitudinal section of the wall of the terminal 
ileum. The mucosa (the right edge of the specimen) is healthy, 
but deep to this is a whitish mass which has involved the serosa 
and muscularis. It has a whorled appearance and there are 
scattered hemorrhagic spots in its substance which on micro- 
scopy show endometrial glands. (x 3.) 


had been married for eight years, but had no children. 

On EXAMINATION.—She was clinically dehydrated. 
The abdomen was distended and tender, especially over 
the scar of her previous operation. Visible peristalsis 
was present and the bowel sounds were increased and 
high pitched. Rectal examination was not helpful. 
A radiograph of the abdomen showed gross distension 
of the small bowel with gas and fluid levels (Fig. 677). 

A diagnosis of small-bowel obstruction due to 
adhesions, or possibly endometriosis, was made. Decom- 
pression with a Miller-Abbott tube and intravenous 
infusion merely led to a subjective improvement in the 
patient’s condition. 
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SMALL-BOWEL OBSTRUCTION 


AT LAPAROTOMY.—The ileum and jejunum were 
yssly distended. Examination of the ileocecal region 
vealed a hard mass 2} in. in diameter which had caused 
complete obstruction. The exact characteristics and 
alization of this swelling was not possible owing to 
irked adhesions. Just proximal to the main mass were 
»9 small hemorrhagic nodules situated on the surface 
the ileum (Fig. 678). The mesenteric glands were 
arged, soft, and cedematous. The right ovary was 


\ 
Fic. 679.—Longitudinal section of terminal ileum. The 


muscularis is involved by endometrial tissue. On the left is a 
mass of fibrous tissue. H. and E. (x 9.) 


absent and the uterus and left ovary were not diseased. 
No evidence of endometriosis could be found in the 
rectovaginal fossa or elsewhere in the pelvis. 

A Paul-Mikulicz type of operation was carried out, 
resecting terminal ileum, right side of colon, and a wedge 
of mesentery. The ileum and transverse colon were 
brought out through an incision in the right iliac fossa. 

Recovery was uneventful and sixteen days later the 
ileocolostomy was formally closed. During convales- 
cence there was mild but decreasing diarrhoea. 

HIsTOLOGY.—Microscopy showed clusters of endo- 
metrial glands and stromal cuffing extending from the 
submucosa to peritoneum (Figs. 679, 680). There was 
chronic inflammatory hyperplasia in the mesenteric lymph- 
glands. 


Comment.—The presence of small-bowel 
obstruction in this case was not in doubt before 
operation, but the cause of this was uncertain. 
Adhesions were likely, but there were several points 
in the history which were typical of endometriosis. 
In particular there was the periodicity of her attacks 
of abdominal pain and constipation, with relief of 
symptoms by the onset of the menses. The patient 
had had an acute pelvic appendicitis adherent to a 
hemorrhagic ovarian cyst, and, in retrospect, it is 
possible that this was an endometrial cyst of the 
right ovary, the process having spread to obstruct 
the appendix and cause acute gangrenous appendi- 
citis. Histologically the cyst had been described as 
@ hemorrhagic luteal cyst, but endometrial glandular 
tissue is notoriously difficult to find in chocolate 
(ysts, especially when associated with inflammation. 

The operative findings were difficult to interpret. 
““he main mass was hard but somewhat elastic. Its 
(xact anatomical site could not be determined because 
‘f adhesion and puckering of the ileum and cecum. 
““he mesenteric glands were enlarged, but soft and 
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cedematous, and it was not thought that they were 
involved by malignant deposits. The two separate 
red nodules on the terminal ileum were typical of 
endometriosis, but at operation it seemed that they 
were caused by torn adhesions. The pre-operative 
diagnosis of endometriosis was discarded when the 
pelvis was found to be clear of disease and the 
differential diagnosis lay between a carcinoma of 


FiG. 680.—High-power view of the same area as in Fig. 679 
—_ — glands with stromal cuffing. (H. and E.) 
(x 


the czecum, carcinoid of the terminal ileum, regional 
ileitis, or ileocecal tuberculosis. 

A Paul-Mikulicz operation was performed because 
the condition was possibly malignant and it was felt 
that the mass and the satellite nodules should be 
removed at once. A right hemicolectomy with a 
safety valve would have been a possible alternative, 
but this operation carries a greater mortality and 
the patient’s condition, and her gross distension, 
did not seem to warrant it. 


DISCUSSION 


It is not the purpose of this paper to give a 
full account of endometriosis causing small-bowel 
obstruction, as this has been admirably done by 
Clark (1951). He collected 27 cases from the litera- 
ture and added another 3 cases. Two more cases 
were described by Macleod (1946). These patients 
were about 40 years old and had suffered recurrent 
attacks of colic and other obstructive symptoms with 
the menses for some months. The site of the 
obstruction was almost always in the terminal ileum. 
This is probably because the terminal ileum, cecum, 
and appendix dip into the pelvis and endometriosis 
of the uterus or adnexa spreads by direct contact. 
However, it is an astonishing fact that in the 30 cases 
collected by Clark, 16 showed no evidence of endo- 
metriosis in organs other than the small bowel. 
Some of the patients were diagnosed as having acute 
appendicitis and were explored through a gridiron 
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incision. Itis, therefore, possible that endometriosis 
was present elsewhere, but went undiscovered. 

The cause of obstruction is not due to the amount 
of endometrial glandular tissue, but to the surround- 
ing fibrosis following hemorrhage and tissue reac- 
tion (Fig. 678). This process is progressive, month 
by month, until a mass is formed which is large 
enough to surround and occlude the lumen of the 
bowel. The lesions cause extensive adhesions round 
them, and in this manner invagination occurs at the 
site of the swelling, so increasing the obstruction. 
Usually endometriosis of the small bowel merely 
affects the serosa, as found in the two nodules des- 
cribed in this case. However, if the process has 
spread to involve muscularis and submucosa, fibrosis 
is more marked. Occasionally an endometrioma 
protrudes into the lumen of the bowel to such an 
extent that it forms the apex of an intussusception 
(Cunningham and Smith, 1948). 

Treatment is surgical, but the choice of operation 
depends on whether a pre-operative diagnosis has 
been made and on the site and extent of the lesions. 
Resection of the affected segment, with anastomosis 
or gxteriorization, can be carried out, or, if the 
patient’s condition is poor, lateral anastomosis or 
ileostomy. With modern methods of pre-operative 
preparation using intestinal decompression and intra- 
venous therapy, ileostomy should never be necessary. 
If distension is marked in spite of careful preparation, 
resection and and anastomosis may be dangerous, 
in which case a Paul-Mikulicz operation should be 
done. Where the diagnosis is not in doubt, limited 
resection of the ileum, with end-to-end anastomosis, 
is the treatment of choice. If the disease affects 
the ileocecal region a right hemicolectomy is best 
carried out, combined with some safety device to 
prevent post-operative obstruction at the anasto- 
mosis. This can be done with a tube passed from 
colon through the anastomosis to ileum, the colostomy 
being temporary and self-sealing. 

Where obstruction is due to adhesions surround- 
ing an endometrioma, section of these alone may 


relieve it. Bilateral o6phorectomy may be required 
if the lesion is extensive and likely to cause furtl er 
obstructive episodes. On the other hand, cast a- 
tion by irradiation can be used if symptoms rec ir, 
On the whole, if an endometrioma is large it should 
be removed because it may cause further symptor \s, 
When this is not feasible, or the patient’s condition 
poor, a lateral anastomosis will relieve the obstric- 
tion and castration by irradiation can be carried cut 
later. In considering odphorectomy or irradiation, 
the patient’s age and the extent of the disease left 
unremoved should be considered. It is interesting 
to note that the fibrous tissue in an endometriora 
appears to shrink following either of these pro- 
cedures, and therefore subacute obstruction may be 
treated in this way. Castration alone will not relieve 
acute obstruction. 


SUMMARY 


A case of acute small intestinal obstruction due 
to an endometrioma isolated in the ileum is des- 
cribed. The difficulties in diagnosis of this condition 
are discussed, and the way in which obstruction is 
brought about is described. The choice of treat- 
ment depends on whether the condition is recognized 
at operation. Resection with anastomosis or exteri- 
orization, or lateral anastomosis, is the operation 
advised. The position of castration by bilateral 
odphorectomy or irradiation is discussed. 


I wish to express my gratitude to Mr. Nils Eckhoff 
for permission to publish this case and for his help 
in preparing this paper. I am particularly indebted 
to Mr. J. B. Blaikley for his advice. 
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SENIOR REGISTRAR IN SURGERY, 


THE commonest cause of biliary peritonitis is per- 
foration of the gall-bladder during an attack of acute 
cholecystitis. Eliason and McLaughlin (1934) esti- 
mate that 1-3 per cent of all inflamed gall-bladders 
rupture, and that 80 per cent of the perforations are 
well localized. Niemeier (1934) suggests that the 
frequent formation of a localized abscess is the result 
of adhesions developed during previous attacks of 
chronic cholecystitis. A long-standing history of 
chronic calculous cholecystitis is usual (Grant, 1916 ; 
Alexander, 1927). 

Generalized biliary peritonitis from any cause is 
rare and carries a very high mortality (Douglas and 
Grey Turner, 1940). Rarer still is generalized biliary 
peritonitis for which no cause can be found. The 


A CASE OF BILIARY PERITONITIS 
By W. P. SMALL 
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condition is then usually described as ‘ biliary peri- 
tonitis without perforation ’ or ‘ spontaneous biliary 
peritonitis ’. 

This unaccountable leakage from the biliary 
system has never received much attention in the 
literature of this country. Explanations suggested 
by continental authors include leakage from a rup- 
tured deep mucous gland (Schievelbein, 1911) ; the 
development of an abnormal permeability of the 
biliary passages (Clairmont and Haberer, 1911; 
Leriche, 1923); the escape of bile from the under- 
surface of the liver (Wolff, 1912). 

These and similar theories have not met with 
ready acceptance, probably because all presume 
the existence of an obstruction which cannot be 
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demonstrated in true cases of spontaneous biliary 
p« ritonitis, and because all postulate leakage through 
bi iary passages which show no abnormality on 
n ked-eye or histological examination. 

Zachary Cope (1925) noted this latter weakness 
a: d argued that a small perforation must be present. 
F om first principles, he suggested that the perfora- 
ti n could be the result only of traumatic or infective 
u ceration of the mucosa. Such a perforation need 
o: ly be large enough to permit escape of bile when 
u der tension. After relief of the pressure, the 
p cforation might become temporarily sealed by 
ly nphatic exudate, and renewed leakage would be the 
result of a further rise in pressure. A perforation 
sc small would be difficult to find at operation, 
ard this difficulty would be increased were the hole 
c vered with lymph. 

Cope believes that significant leakage cannot 
o cur through perforations in an unobstructed biliary 
tract, but was able to demonstrate obstruction or 
distension in only three of his seven cases. In none 
was the source of leakage demonstrated. 


CASE REPORT 


History.—A. G., a housewife aged 64 years, was 
admitted to hospital with severe upper abdominal pain 
of six hours’ duration. The pain was situated in the 


yy 
Wee 


Fic. 681.—Diagram to show the site of perforation in the 
gall-bladder wall. 


epigastrium and did not radiate to the shoulders or back. 
It was of sudden onset and was colicky in type. 

The severity of the pain caused the patient to collapse, 
and shortly afterwards to vomit two or three times. 

She had no previous history of any similar attacks, 
and had indeed had no previous illness. Her digestion 
had always been good and she was regarded by her family 
doctor and friends as being a particularly healthy, hard- 
working woman. 

On EXAMINATION.—The patient was a small heavily- 
built woman. She was not jaundiced. She was 
obviously suffering some pain, although apparently not 
so acutely as she had done a few hours previously. 

At the time of admission she was afebrile, with a 
| ane of 100/min. and blood-pressure of 140/80 mm. 


g. 
On abdominal examination there was tenderness and 

fuarding in the gall-bladder area, but elsewhere the 

«bdomen was soft and moved well on respiration. 


and the patient was admitted for observation. 
well, and by the following morning was feeling consider- 
ably better. 
present, was less marked, and she was able to take fluids 
without sickness. 


was felt over the whole abdomen. 
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The urine contained no abnormal constituents either 


on chemical or microscopical examination. 


A provisional diagnosis of acute cholecystitis was made, 
She slept 


The abdominal tenderness, although still 


Later in the day the pain suddenly became severe and 
The patient rapidly 


Fic. showing perforation with 
surrounding round cell infiltration and central plug of fibrin. 
H. and E. (x 28.) 


became shocked, and her blood-pressure fell to 90/70 mm. 
Hg. The abdomen was now everywhere tender and 
rigid, and it was obvious that she had developed a 
generalized peritonitis. 

AT OPERATION (26 hours after the onset of symptoms).— 
General anzsthesia—pentothal, followed by cyclopropane 
and oxygen—was induced by Dr. J. D. Robertson. 

On opening the abdomen through a right upper 
paramedian incision, bile-stained fluid gushed from the 
peritoneal cavity. About 2 pints of this fluid escaped, 
or was aspirated from the subphrenic spaces and pelvis. 

On exploration, no adhesions were encountered. The 
gall-bladder was soft, thin-walled, and apparently 
normal. The common bile-duct was not dilated, and 
no stones were palpable either in it or in the gall-bladder. 
No abnormality was present in the pancreas or duodenum. 
No cause was therefore apparent for the biliary peritonitis. 

The examination of the biliary tract and duodenum 
was repeated, and again no abnormality was found. 

The decision to close the abdomen with drainage was 
made and the packs were being removed when a small 
patch of discoloration was noticed in the gall-bladder 
wall (Fig. 681). The patch was about 5 mm. in diameter 
and was situated in the sulcus on the left side of the gall- 
bladder. Here, lying on the line of reflection of peri- 
toneum from the liver, it had previously been hidden 
from view by the overlying body of the gall-bladder. 
It had been exposed by displacement of the gall-bladder 
to the right during removal of one of the packs. 

The gall-bladder was removed without difficulty ande 
the wound closed with drainage. 

POST-OPERATIVE CouRSE.—The patient made a good 
recovery and was discharged from hospital three weeks 
after admission. She has remained well since her return 
home. 

PATHOLOGY.—The gall-bladder was opened and 
examined immediately after its removal. It contained 
about one ounce of clear bile. No stones were present. 
The mucosa showed a well-preserved villous architecture 
and the wall was of normal thickness. 
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Against the light, a small circular translucency about 
I mm. in diameter was visible in the centre of the 
discolored patch. It was thought that this represented 
a perforation, sealed by mucus or lymph, for no actual 
hole was present. 

Microscopical Examination (Dr. L. Grant Leitch).— 
“A section taken from the gall-bladder at the site of 
perforation shows a breach in the mucosa and muscle 
coats, extending into the subserous fat (Fig. 682). This 
defect is filled with a loose plug of fibrin. The tissues 
of the wall at the edges of the defect are sparsely infiltrated 
with leucocytes and show hyperemia and cedema. 
Clumps of cocci are to be found in the ceedematous tissues. 
There is a defect in the serosa communicating with that 
leading into the gall-bladder lumen, the whole forming 
a sinuous fistula between the lumen of the gall-bladder 
and the general peritoneal cavity.” 


COMMENT 


The Source of Leakage.—There can be little 
doubt that leakage of bile through the perforation 
found in the gall-bladder was the cause of the peri- 
tonitis. 

The histological demonstration of clumps of 
organisms surrounding the perforation is sufficient 
evidence of the infective nature of the lesion, and it 
is reasonable to assume that the fistula resulted from 
rupture of a minute intramural abscess. 

Even in the absence of this evidence of inflam- 
mation, the situation of the perforation in the body 
of the gall-bladder makes its origin from the pressure 
of a calculus unlikely. No stones were found at 
operation, and the gall-bladder wall showed no evi- 
dence of fibrosis or pressure necrosis. 

The findings thus confirm the suggestion made 
by Cope that spontaneous biliary peritonitis might 
be the result of perforation through an area of infec- 
tive ulceration. They also confirm that the leakage 
is probably intermittent, with periodic sealing of the 
perforation by exudate. 

The Mechanism of Leakage.—lInjuries of the 
ducts, in the absence of obstruction, tend to heal 
spontaneously. From this, Cope argues that an 
obstructive lesion must be present in cases of spon- 
taneous biliary peritonitis. Usually, however, a 
definite obstruction cannot be demonstrated. In this 
patient the cystic duct was normal and patent at the 
time of cholecystectomy. The common bile-duct 
was not opened at operation, but showed no abnormal 
features on inspection or palpation. 

It is possible that perforations of the gall-bladder 
behave differently from those of the ducts, and that 
leakage may occur from them in the absence of any 
organic obstruction. The gall-bladder serves norm- 
ally as a reservoir wherein bile is collected, concen- 
trated, and then discharged into the bile-duct. The 
tension in the gall-bladder alters little until its con- 
traction is stimulated by the ingestion of food. The 
pressure then rises sharply (Wright, 1952). The 
possibility therefore exists in cases of spontaneous 
biliary peritonitis of the muscular contraction of the 
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gall-bladder being sufficient in itself to cause leake ge 
of bile through a perforation in that organ. This 
theory that leakage can occur from the gall-bladc er 
in the absence of organic obstruction is attractive 
for several reasons. Firstly, an obstructive lesion is 
seldom found. Secondly, the finding of large 
volumes of bile in the peritoneal cavity can 
explained by the free communication existi.g 
between the gall-bladder and the rest of the bilizry 
system. Finally, the same theory offers a solution 
to the problem of the latent period. 

The Mechanism of the Latent Period.—A defin te 
latent period was observed in the progress of this 
patient’s symptoms, and it is difficult to be certain 
of the exact point when perforation occurred. It is 
probable that some degree of peritonitis was already 
present at the time of admission, and that the signs 
became more pronounced after an interval of some 
fourteen hours. 

The sequence of events is in this respect similar 
to that observed in perforations of the small intestine. 
Immediately following the perforation, there is a 
cessation of peristalsis, and the patient may have 
few symptoms. Intestinal activity gradually returns 
until the stimulation of food causes a sudden increase 
in peristalsis. Intestinal contents are then forced 
through the perforation, and the signs of peritonitis 
rapidly become obvious (Flavell, 1949 ; Cope, 1914). 

In this present case the symptoms rapidly became 
worse after the ingestion of food. The occurrence 
of such an exacerbation has been noted repeatedly, 
and adds further support to the view that contraction 
of the gall-bladder is responsible for the biliary 
extravasation. 


I am grateful to Mr. T. McW. Millar for per- 
mission to record this case and for his helpful advice 
and criticism. 
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REVIEWS AND NOTICES OF BOOKS 


REVIEWS AND 


NOTICES OF BOOKS 


Nodern Practice in Anesthesia. Edited by 
FRANKIS T. Evans, M.B., B.S., F.F.A.R.C.S., D.A., 
Consultant Anesthetist, St. Bartholomew’s Hospital, 
London. Second edition. 6% x 9% in. Pp. 645 
+xvi, with 221 illustrations. 1954. London: 
Butterworth & Co. (Publishers) Ltd. 6§s. 


F vE years have elapsed since this excellent book was first 
p blished, and the second edition maintains the high 
st ndard attained in the original publication. The second 
ec ‘tion contains thirty-six chapters written by twenty-six 
atributors and details of recent advances in anzsthesia 
> well and fully described. 
The chapter on the Physiology of Respiration is 
itten by Professor David Slome, and in our humble 
inion is a brilliant and most informative contribution. 
T 1ree other new contributors are also to be congratulated ; 
tl ese are Dr. Gillies, Dr. Decil Gray, and Dr. Carnegie for 
tleir excellent chapters on Controlled Hypotension, 
tle Muscle Relaxants, and Anesthesia in Neurosurgery. 
The editor and publishers of this volume are to be 
congratulated upon its excellent production and arrange- 
ment, and also on the clarity of the print and illustrations. 
We recommend this book to post-graduates and also 
to all consultants in anesthesia who desire to maintain 
knowledge of modern practice in anesthesia. 


Nash’s Surgical Physiology. By Nasu, M.D. 
Second edition, revised and edited by BRIAN BLADEs, 
M.D., Professor of Surgery, The George Washington 
University School of Medicine ; and collaborators. 
6} x of in. Pp. 686 + xxxii, with 35 illustrations. 
1953. Springfield, Ill.: Charles C. Thomas. 
(Oxford: Blackwell Scientific Publications.) 90s. 


THE second edition of this book on surgical physiology 
has been carefully revised and edited by Professor Blades, 
and he has been ably supported by an energetic team from 
the George Washington University School of Surgery. 

All practical surgeons will agree that physiology 
plays a very important role in surgical treatment to-day 
and the modern surgeon must be au fait with the 
physiology of the body fluids, water balance, the endo- 
crine glands, and the autonomic nervous system. But 
we must always remember that those physiological 
portions that are vital to surgery change from day to day. 
The newer forms of insulin and their effect on the surgical 
patient is but one example. The importance and use of 
vitamins in surgery should be under constant review. 
These problems and many others are discussed in a 
scientific and very practical way in this book. 

It has been said, and rightly so, that nowadays the 
student learns more physiology in his clinical studies 
than he did in the laboratory in his pre-clinical years. 
Physiology to-day should be taught at the bedside and 
surgeons are realizing the importance of this. The 
progress of modern surgery depends on a sound know- 
ledge of physiology. 

This book will make a strong appeal to all surgeons 
who have the interests of their patients at heart. 


A Synopsis of Anesthesia. By J. ALFRED LEE, 
M.R.C.S., F.F.A., R.C.S., D.A. Third edition. 
4} <x 7} in. Pp. 488 with 72 illustrations. 1953. 
Bristol: John Wright and Sons, Ltd. ; 
‘HIS book was first published in 1947 and has secured a 
\ ell-deserved reputation as the best synopsis of anzsthesia 
«ver published. The present third edition maintains 
tus high standard, as the text has been fully revised and 
1 ew illustrations have been added. Two new chapters are 


of considerable interest as they deal with the controversial 
subjects of the reduction of bleeding during operations, 
and the therapeutic aspects of anesthesia and analgesia. 

The author has a genuine gift for compressi 
knowledge into a synopsis, and this book is easily read, 
and contains adequate information on all aspects of 
modern anesthesia. 

We recommend this handbook primarily to post- 
graduates preparing for examinations, and also to all 
consulting anzsthetists as a valuable source of information 
for reference or revision. 

The book is well arranged and produced, and the 
publishers may be congratulated upon the clarity of the 
print and the numerous illustrations. 


De Perforatie van het Gastro-duodenale Ulcus. 
By Dr. J. A. Noorpik. 6} x 9}in. Pp. 136 + viii, 
with 16 illustrations. 1953. Leiden: University 
Press. Fl. 6.25. 


THIS 130-page monograph is a report on 2551 cases of 
perforated ulcer treated in thirty-three clinics in Holland 
during the period 1934-49. Its main object is to assess 
the value of treatment by primary resection, and this it 
does by comparing the results of all cases treated in those 
clinics where resection is favoured with those where 
simple suture is the routine practice. 

While no brief summary can do justice to the range 
and detailed character of the investigation, one may note 
that on the whole the results slightly favour the policy 
of resection. That this policy should be applied selectively 
is indicated by the finding that simple suture alone ensures 
lasting cure in over 40 per cent of cases. 

In addition to this therapeutic assessment, the mono- 
graph contains many valuable data relating to the fre- 
quency and incidence of perforated ulcer and it should 
be consulted in detail by surgeons interested in this field. 
While the main subject-matter is written in Dutch, 
there is a long and detailed English synopsis. 


Ear, Nose, and Throat Diseases for Medical Students. 
By WILLIAM McKenziz, M.B., B.Chir. (Cantab.), 
F.R.C.S., Surgeon Royal National Throat, Nose and 
Ear Hospital ; Surgeon, Ear, Nose and Throat Depart- 
ment, Prince of Wales Hospital, Tottenham. 54 x 
84 in. Pp. 260 + viii, with 9§ illustrations. 1953. 
Edinburgh: E. & S. Livingstone Ltd. 21s. 

THE author writes in the Preface: “I have tried, in 

fact, to describe the work I do, not the work I should 

like to do”. He has lived up to this decision in an 
attractive manner and has provided for the undergraduate 
student interesting information on a wide range of topics. 

The style is original, with the inclusion of numerous 
personal experiences. Some are disarming in their 
candid self-confession, but are not calculated in every 
instance to inspire confidence in the student who may 
propose to refer patients to a specialist. One confession 
is that it took Mr. McKenzie six weeks to discover that 
the purpose of the hole in the head mirror is to look 
through ; he must have been unfortunate in his teachers. 

The division of subject-matter is irregular, with 
undue preponderance on otology. Seven and a half 
pages devoted to otosclerosis and the fenestration opera- 
tion impose on the student an excess of information in 
one direction, while depriving him of essential details of 
more vital subjects. Foreign bodies in the mouth 
or the esophagus and in the bronchi are summarily 
dismissed, although a knowledge of the diagnosis and 
dangers may be of vital importance to the general practi- 
tioner and his patient. 
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The order of subjects is sometimes confused, frontal 
sinusitis preceding infection of the maxillary sinus and 
ear diseases appearing before affections of the nose and 
sinuses, which are so often the causative factor. 

The impression is given that the specialist in this 
branch of medicine confines himself to his own sphere 
and too readily refers patients to colleagues instead of 
exercising those gifts of knowledge he should have 
acquired in his early training. 

I must make one personal complaint, to refute the 
libel that rupture of the cesophagus “. . . has happened 
to everyone who has had experience of such work . . .” 

I trust the student with nasal allergy will not take 
three tablets of phenergan a day, as recommended ; 
sleep would prevent his profiting by the considerable 
amount of good advice in this book. 


The Bible and Modern Medicine. A Survey of 
Health and Healing in the Old and New Testaments. 
By A. RENDLE SHorT, M.D., F.R.C.S., Emeritus 
Professor of Surgery, University of Bristol. 4% 
7 in. Pp. 144. 1953. London: The Paternoster 
ress. 6s. 


THOSE of us who have read Professor Short’s Wonderfully 
Made expected that this further volume in the Second 
Thoughts Library would prove of real interest and 
inspiration, and we have not been disappointed. 

The author has written an interesting and stimulating 
book in which he gives a survey of health and healing 
in the Old and New Testament. 

No one better qualified than Professor Rendle Short 
to write such a book as this could be found, for he has 
made a lifetime study, both of medicine and the Bible. 

There are many things in the Bible that the average 
man finds difficult to understand, such as the miracles 
of healing and faith healing; these subjects and many 
others have been admirably covered. 

We predict large sales for this book as it is one that 
gives comfort and inspiration to the reader. 


Lives of the Fellows of the Royal College of 
Surgeons of England, 1930-1951. By the late 
Sir D’Arcy Power and continued by W. R. Le FAnu. 
Pp. 889 + xii. 1953. London: Published by the 
College. 42s. 


THE new volume of the Lives of the Fellows of the Royal 
College of Surgeons, 1930-1951, will be of the greatest 
possible interest to the present generation of surgeons, 
so many of the names included being those of their 
immediate predecessors or of their older friends. More- 
over the volume teems with the names of those who came 
to fame during the first quarter of the twentieth century, 
one of the great epochs for the development of surgery. 
Surgical giants will probably be rarer in the future, when 
so many procedures have been standardized and big 
steps forward are becoming ever more difficult to make. 

A well-printed volume of nearly 1000 pages is nowadays 
expensive to produce. and the College may well have 
hesitated to embark on such a project, but financial loss 
has been eliminated by the generosity of several donors. 
These were headed by the late George Grey Turner, who 
followed much practical help and advice given during 
his lifetime by a handsome bequest after his death, so 
that the volume will always be associated with his name. 
The book owes its existence largely to the labours of 
the late Sir D’Arcy Power, who began the work in 1930 
and wrote all the lives up to October 1940. It was only 
on his eighty-fifth birthday that he relinquished the 
task, handing a typed copy of the work he had done to 
the President and Council of the College on Nov. 11, 
1940. It was undoubtedly a heavy task, admirably 


discharged, that was then shouldered by the College 
It fell to him to continue 


Librarian, W. R. Le Fanu. 
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the compilation on the lines already laid down by Pow:, 
to edit the whole so as to “‘ secure uniformity of presenia- 
tion”, and finally to see this large and complicated 
work through the press. The two volumes of Liw’s, 
published in 1930, are known as Plarr’s Lives of the Fellozs, 
having been compiled largely by the late Libraricn, 
Victor Plarr, though edited after his death by Sir D’Ar-y 
Power with the help of W. H. Spencer and George Gark, 
The present volume, to be known simply as Lives of ihe 
Fellows, 1930-1951, is clearly not only “a wortaiy 
successor ”’ to the first two, in the words of the usval 
cliché, but has even greater authority as a reliable work of 
reference, the relatives of the deceased having given 
more assistance in the recording of intimate details than 
was formerly obtained. The Royal College and its 
Librarian are to be congratulated on the completion of an 
exacting and important task. The book is admirably 
printed in good type with clear headings, but it is to be 
doubted whether the binding is quite worthy of the 
contents. The finishing of the gilt lettering and arms 
on the spine is certainly of very poor quality. The book 
is, however, very moderately priced considering its size 
and somewhat limited public, and many purchasers 
will perhaps think it is worth rebinding in half morocco 
to improve its appearance and to make it more likely 
to stand up to the constant use it will certainly receive. 
It is clearly not possible to review in detail a work 
containing hundreds of separate Lives, including thirty 
which were inadvertently omitted from the previous 
volumes. It is natural, therefore, to turn to the life of 
the senior author himself. This is, however, found to 
be not quite typical of the whole. It is the longest in 
the series, having presumably been condensed from 
the ample material provided by the unpublished auto- 
biography dictated by Sir D’Arcy Power himself in 1935. 
It is an astonishing record of professional and extra- 
professional activity and brings back vivid memories 
of one of the most attractive personalities that has ever 
graced the ranks of surgery. This life, though richer 
than most in detail, may be taken as an earnest of the 
authority and literary skill with which all the others 
have been written. The volume is, indeed, a splendid 


achievement. 
Peptic Ulcer. By C. F. W. ILLINGWorTH, C.B.E., 
M.D., Ch.M., F.R.C.S.E., F.R.F.P.S. (Glas.). 


Regius Professor of Surgery, University of Glasgow ; 
Surgeon, Western Infirmary, Glasgow. 6} x 9} in. 
Pp. 287 + viii, with 89 _ illustrations. 1953. 
Edinburgh and London: E. & S. Livingstone Ltd. 
42s. 


THERE can be little doubt that peptic ulcer is a common 
disease and one which has become commoner during 
the last decades. Much has been written about this 
disease from countries all over the world and the literature 
devoted to it is enormous. Yet, there is always room 
for more books on this subject if they help the physician, 
surgeon, pathologist, and student to understand this 
important social problem better. 

Professor Illingworth has written an excellent book 
on peptic ulcer because his mature clinical experience 
has played a major part in the make-up of the volume. 
It is the critical practical surgeon who surely knows 
more about peptic ulcer than any other of his clinical 
colleagues, because he actually sees the ulcer and fre- 
quently removes it and follows up his cases for a long 
period. 

Although gastroscopy is now a routine used in most 
hospitals we are glad to see that the author states, 
“ Gastroscopy gives no information about the duodenum, 
and its range of usefulness in the stomach is limited ”’. 

The chapter dealing with bleeding peptic ulcer is 
well written and beautifully illustrated with coloured 
illustrations and photomicrographs, yet one would have 
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ex,ected that the name Gordon-Taylor would have 
ap seared in the references appearing at the end of this 
ch upter. 

This monograph should be in the hands of all surgeons 
w! 0 are interested in gastric surgery. 


T mours of Bone. A Roentgen phic Atlas. By 
BRADLEY L. CoLey, M.D., F.A.C. and NORMAN L. 
HIGINBOTHAM, M.D., C. M., F.A.C. S., Bone Service, 
Memorial Center for * Cancer and Allied Diseases and 
Cornell University Medical College, New York. 
Being Vol. XXI of Annals of Roentgenology. 7% 
1o} in. Pp. 216 + viii, with 172 illustrations. 1953. 
New York: Paul B. Hoeber. (London: Cassell 
& Co. Ltd.) 75s. 


Tus is Volume 21 in a series of monographs in the 
Anals of Roentgenology and is devoted solely to the 
X ray appearances of bone tumours. There are nearly 
tvo hundred excellent radiographs depicting the many 
ard varied tumours of bone. The authors are quite 
ccrrect when they postulate that “ the assistance afforded 
b: an accurate interpretation of roentgenograms in arriving 
at a correct diagnosis of bone lesions can scarcely be 
over-emphasized”’. This volume will certainly become 
a reference book to which surgeons, pathologists, and 
radiologists will refer when faced with a difficult X-ray 
film in which bone is involved. 
One of the really useful books. 


Ferdinand Sauerbruch. A Surgeon’s Life. Trans- 
lated by FERNAND G. RENIER and ANNE CLIFF. 
5} < 8gin. Pp.297. Illustrated. 1953. London: 
Andre Deutsch Ltd. 1§s. 


TuIs is the autobiography of a great surgeon and it tells 
of his childhood, his hospital work, and his troubles in 
Germany and elsewhere. 

Although this book was written for the layman, yet 
medical men will find much to interest them among its 
pages. 

Ferdinand Sauerbruch was for nearly half a century 
the greatest of all Continental surgeons, and he was the 
va to open the chest cavity and operate on the heart and 
ungs. 

He was impetuous, dictatorial, outspoken and almost 
a bully : but he was also warm-hearted, humourous, and a 
genius. These qualities speak clearly in his autobio- 
graphy, which is written in a direct and informal style 
and is full of vigour and variety. 

The translators have done a fine job and produced 
a fascinating book. 


Diagnosis of Acute Abdominal Pain. By WILLIAM 
REQUARTH, M.D., Clinical Assistant Professor of 
Surgery, University of Illinois College of Medicine. 
With a Foreword by WARREN H. Coie, M.D. 
54 <x 8 in. Pp. 243, with 79 illustrations. 1953. 
Chicago: Year Book Publishers Inc. (London: 
Interscience Publishers Ltd.) 38s. 


‘THIS handy little book is one of a series of general practice 
manuals, but it will obviously be of use for young surgeons. 
't deals with the diagnosis of acute and subacute abdominal 
pain, and includes also a final section on acute gastro- 
cesophageal hemorrhage. Chapters on method of 
‘Xamination and differential diagnosis from the standpoint 
‘ f location and type of pain are followed by a long chapter 
‘m acute intestinal obstruction in which rather d dis- 
proportionate amount of space is allotted to volvulus. 
“hen come three novel chapters dealing respectively 
‘ith diseases for which immediate operation is imperative, 
‘hose for which operation can be delayed and those 
a which operation is contra-indicated or harmful. 
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Traumatic lesions and acute abdominal pain in infants 
are dealt with in separate chapters. 

The author makes the statement that “ it is much more 
essential to make a correct decision as to whether or not 
operation is indicated than it is to make the correct 
diagnosis ”. For that reason he grouped the main classes 
of case in the three sections mentioned above. Though 
exact diagnosis is not always possible, a provisional 
diagnosis should surely always be attempted and only 
then should the decision as to operation be made. The 
surgeon who makes up his mind on the question of surgical 
interference before he has made a provisional diagnosis 
will meet with much trouble. In the three chapters 
mentioned there is considerable overlap and one has 
to refer to several places to get a true picture of some of 
the conditions described. 

The book makes easy reading and is well illustrated. 
There are many excellent radiographs of acute abdominal 
conditions. Over two hundred references to the literature 
are given, of which ninety-five per cent are to American 
sources. 

The author states that prostration but not shock is 
present in patients suffering from perforated peptic ulcer, 
but does not explain how prostration differs from shock. 
He frequently makes use of ‘rebound tenderness ’, 
which is certainly a well-known symptom but is usually 
unnecessary for diagnosis and often incompatible with 
a truly gentle examination of the abdomen. 

We consider that this book deals with acute abdominal 
disease from a new angle and will be read with interest 
by many of those who have to deal with this class of case. 


Methods of Examination in Ear, Nose and Throat. 
By W. G. Scott-Brown, C.V.O., M.D., B.Ch., 
F.R.C.S., Ear, Nose and Throat Surgeon, Royal 
Free Hospital, London. 5% x 8}$in. Pp. 110 + ix, 
with 94 illustrations. 1953. London: Butterworth 
& Co. (Publishers) Ltd. 


THE author of this book has undertaken a very difficult 
task by attempting to impart, in writing, knowledge that 
should be acquired in a clinic. 

If the desire is to transmit more detailed information 
than that available in text-books, then directions must 
be minute, orderly, and exact. 

There seems to have been some hurry in compilation, 
with confusion in the sequence of events, and with omission 
of formule by which such agents as cocaine paste may 
be ordered and names and sizes of various instruments, 
—~ in sending orders to the dispenser or instrument 

er. 

As regards the purpose of the book we cannot agree 
that it is necessary or desirable for the general practitioner 
to be acquainted with the methods of direct laryngoscopy 
or stroboscopy, of speech audiometry or recruitment, or 
of caloric and rotation tests; to us the descriptions of 
some of these methods are not clear and to the general 
practitioner they would be confusing. 

Those who aspire to a higher qualification can only 
acquit themselves by prolonged training under experienced 
otolaryngologists capable of imparting the necessary 
details of examination in correct relation to the elucidation 
of symptoms ; any attempted short cut will, we hope and 
believe, be firmly opposed by examiners. 


Surgery of the Biliary Tract, Pancreas, and Spleen. 
By CHARLES B. Pugstow, M.D., Ph.D. (Surg.), 
Chief, Surgical Service, Veterans’ Administration 
Hospital, Hines, Ill.; Chief Surgeon, Henrotin 
Hospital, Chicago. 5} x 8} in. Pp. 370, with 72 
lates. 1953. Chicago. The Year k Publishers 
nc. (London: Interscience Publishers Ltd.) 68s. 


Tuis handbook of operative surgery deals with the biliary 
tract, pancreas, and spleen, including portal hypertension, 
and is written by a surgeon of very considerable experience. 


|| 
wer, 
nia- 
at 2d | 
25, 
)S, 
icn, 
ir cy 
ack, 
tay 
sual 
k of | 
ven 
han | 
its 
an 
bly 
be 
the | 
rms 
ook 
3ize 
cco 
ely 
ork 
irty 
ous 
of 
to 
in | 
om 
to- 
35. 7 
ra- 
“ies 
ver | 
her 
the 
ers 
lid 
E., 
in. 
53- | 
td. 
on 
ng 
his 
ire 
ym 
an, 
his 
ok | 
ice | 
1€. | 
ws | 
cal 
ng 
rst 
2S, 
m, 
ed 
ve 


558 THE BRITISH 


There is adequate discussion of the diagnostic prob- 
lems in each case, and the operative procedures recom- 
mended are clearly described and well illustrated by line 
drawings. 

A particularly good section is that on reconstructive 


surgery of the bile-ducts. The work covers the whole 
field, including rarities such as biliary-bronchial fistula, 
but though it lays down clearly how the various conditions 
are to be treated there are no references to the literature. 
This is not intended as adverse criticism, for in a practical 
handbook an extensive bibliography might be considered 
out of place. 

For such a small book the price would seem to us in 
England to be rather high, but considering the number of 
illustrations the high cost of production is understandable. 


Surgical Forum. Proceedings of the Forum Sessions 
Thirty-eighth Clinical Congress of the American 
College of Surgeons, New York City, September, 
1952. 63 = 9} in. Pp. 716 + xxxvi. Illustrated. 
1953. Philadelphia and London : W. B. Saunders Co. 
50s. 


Any critic of the laboratory approach to surgery who 
regards experimental surgery as not surgery at all and 
not very good physiology either, can find a full answer to 
his criticisms and a full justification for the use of scientific 
methods in dealing with the problems of surgical technique 
and the management of surgical patients, in this beauti- 
fully produced volume of short papers given at the 1952 
Clinical Congress of the American College of Surgeons. 
Furthermore, it may be pointed out that about one-third 
of the articles deal directly with clinical and therapeutic 
investigations. 

The subjects cover many fields of surgery, the gastro- 
intestinal tract, the cardiovascular system, the lungs, 
liver and pancreas, shock and water balance and electro- 
lytes all featuring prominently in the list of contents. 
One cannot help noticing, therefore, the small amount 
of attention which is paid to the kidney and genito-urinary 
tract, the locomotor system, the nervous system, and the 
endocrine system, but this may be merely another indica- 
tion of the subdivision of surgical interest into specialties. 
It seems a pity, however, if these subjects are deliberately 
excluded for this reason, because it is difficult in practice 
to dissociate the systems, however interest may be 
concentrated upon one of them, and they cannot be 
dissociated in the laboratory without risking the mis- 
interpretation of experimental results. 

This book is a mine of information and should be 
available to all practising surgeons. It must be an 
essential addition to the library of every surgical depart- 
ment which is striving to maintain a high standard of work. 


William Cheselden, 1688-1752. By Sir ZACHARY 
K.B.E., M.D., M.S., F.R.C.S. 9 64 in. 
Pp. 120, with 24 illustrations. Edinburgh: E. & S. 
Livingstone. 20s. 


“1 will follow that system of regimen which, according 
to my ability and judgement, I consider for the benefit 
of my patients, and abstain from whatever is deleterious 
and mischievous . . . I will not cut persons labouring 
under the stone, but will leave this to be done by men 
who are practitioners of this work.” 

(Hippocratic Oath). 


This biography of William Cheselden is an expansion 
of the Vicary Lecture given by the author in October, 
1952, at the Royal College of Surgeons of England. 

Ever since the time of Galen, and even earlier, the 
importance of a knowledge of anatomy has been recog- 
nized as the proper basis for the study and practice of 
the science and art of medicine. It was made compulsory 
by legislation in the thirteenth century and the study of 
it was one of the conditions laid down by Henry VIII in 
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1540 when the Charter was granted to the combined 
Company of Barber Surgeons. Regular public lectures 
and demonstrations were arranged at the Barber Surgeo 1s 
Hall and attendance at them was compulsory for tie 
members of the Company. 

The omnipotent dictatorship of Galen in medici.1e 
came to an end when Vesalius published the Fabrica in 
1543 and William Harvey produced De Motu Cordis in 1628. 

The anatomy of Vesalius was introduced into tis 
country by his friend John Caius, who was a lecturer in 
anatomy to the Barber Surgeons Company, as was al:o 
William Harvey. 

Thomas Vicary, the first Master of the Company of 
Barber Surgeons, considered every surgeon should have 
studied anatomy. He wrote: “ he must know anatomy, 
for all authors write against those surgeons that work in 
man’s body not knowing the anatomy”. He himself 
wrote the earliest printed book in English in 1548 devoted 
solely to this subject entitled A Profitable Treatise of the 
Anatomy of Man’s Body, which, in spite of his opinion, 
was based not on human anatomy, but on that of Galen, 
who had learnt it from the dissection of animals. 

The development of naturalism in art was the great 
stimulus for the study of anatomy in the fifteenth century, 
and ultimately the artists themselves began human dissec- 
tions, The ultimate outcome of this is seen in the pain- 
tings of Rembrandt and others of the Flemish school in 
the seventeenth century. 

It is not surprising, therefore, that during the ‘ waiting 
years ’ Cheselden should inaugurate a course of lectures 
in anatomy in 1711, and in 1713 publish a text-book 
entitled The Anatomy of the Human Body. It was a 
dissection manual for medical students and remained 
popular for more than a century, during which time there 
were thirteen editions. This was probably due to it 
being the first text-book on anatomy for medical students 
with illustrations from actual dissections, of which there 
were twenty-three drawn by himself. He wrote three 
books during his lifetime, and the last, like the first, 
was devoted to anatomy Osteographia or the Anatomy of 
the Bones. It was published in 1732 and was really the 
first of a proposed three-volume work on anatomy. It 
was not a financial success and the subsequent volumes 
never materialized. 

His keen, intense interest in anatomy led to him being 
censured and fined by the Court of the Barber Surgeons 
Company for dissecting and holding classes while lectures 
were being given at the Company’s Hall, and, as the author 
points out, this may well have been the cause of his 
determination in later years to bring about the separation 
of the Barbers and Surgeons which led ultimately to the 
formation of the Royal College of Surgeons of England. 

In 1718, after several unsuccessful attempts, he was 
appointed assistant surgeon at St. Thomas’s, and was 
fortunate in being appointed full surgeon in nine months. 
This meant an improvement in his financial position as 
he could now take hospital pupils and undertake the 
teaching of clinical surgery and operative technique. 
Editions of his anatomy book followed in quick succession, 
and in them he also included operative treatment such 
as the first recorded case of colostomy for a strangulated 
umbilical hernia. 

In 1720, two years after being on the staff, he was 
allowed by the Board of Governors of St. Thomas’s 
Hospital to “‘ cut for the stone” and later by invitation 
he replaced John Douglas, brother of the anatomist 
James, at the Westminster Hospital to remove stones 
from the bladder. 

It has always been a matter for speculation why this 
operation was forbidden by the Hippocratic Oath unless 
the operators were specially skilful. 

There are about thirty different versions of the oath 
in existence and this injunction is present in each. I: 
may well be that knowledge of this determined the 
authorities of hospitals only to allow their most experienced 
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surseons to do this operation. Be that as it may, 
Ch selden became the most expert exponent of lithotomy 
in ‘urope. He could do the operation in thirty seconds 
anc surgeons came from far and wide to learn his methods, 
wh ch with no antisepsis and no anesthetics only pro- 
duc 2d in his hands a mortality of 10 per cent in 213 cases. 
Sir Zachary Cope gives a fascinating synopsis of the 
evc ution of the operation. Cheselden was also an expert 
op! thalmic surgeon and became famous for operations 
for cataract extraction and the making of an artificial 
pu; il by iridectomy in suitable cases. 

At the height of his reputation as a surgeon in 1734 
he suddenly resigned hospital appointments at St. 
Th »mas’s and the Westminster to become resident surgeon 
at he Chelsea Hospital, which the author incorrectly 
sta’ 2s was founded by Charles II in 1689 (p. 44). He 
the 1 devoted himself to interests other than operative 
surzery and without doubt was the moving spirit in 
obi ining the consent of Parliament to a separation of 
the Barbers and Surgeons. 

He knew the most distinguished men of his day in 
me licine and other professions. His greatest friend was 
Richard Mead and he also knew Alexander Pope, who 
has immortalized them both in a well-known quatraine. 

What is the criterion of a good biography? Surely 
it is the same as distinguishes a good portrait—namely, 
that it portrays the whole man, in all his moods, and 
corveys all his aspirations, disappointments, and achieve- 
meats, in other words makes the subject live. Judged 
by this standard there is no doubt that Sir Zachary Cope 
has resurrected the spirit and humanity of William 
Cheselden for the instruction and inspiration of the present 
generation of apsirants to surgical distinction. 


The Digestive Tract in Roentgenology. By JAcoB 
BucksTEIN, M.D., Assistant Professor of Clinical 
Medicine, Cornell University Medical College ; etc. 
Second edition. 7 %* 10 in. In two volumes. 
Pp. 1202 + xiv, with 1534 illustrations in 897 figures. 
1953. Philadelphia and London: J. B. Lippincott 
Co. £12. 


THE second edition of this well-known work reveals the 
mature experience of a well-known clinical teacher of 
some thirty-three years’ standing. In these two volumes 
he portrays radiographs which reveal conditions which 
have been proved by operation or autopsy and complete 
histological examination has been carried out in every 
case. ‘These facts make the work all the more outstanding 
for every condition has been included within the pages 
of these two volumes. 

Volume I is devoted to the fore-gut and some 
excellent radiographs of various gastric and duodenal 
conditions are included. 

Volume II deals with the small and large intestine but 
also included within this volume are such conditions as 
herniation and eventration of the diaphragm, the gall- 
bladder and biliary ducts, the spleen, liver, and pancreas. 

This is the most comprehensive work dealing with the 
X-ray examination of the alimentary tract. It will be for 
many years the reference volume for the senior student, 
the gastro-enterologist, radiologist, and surgeon. 


Resection-reconstruction of the Hip. Arthroplasty 
with an Acrylic Prosthesis. By JEAN JUDET, ROBERT 
JuDET, JEAN LAGRANGE, and JEAN DuUNOYER. Edited 
by K. I. NISSEN. 6] 82 in. Pp. 151 + xii, 
with 99 illustrations. 1954. Edinburgh: E. & S 
Livingstone. 30s. 

T us is an English version of the Judet brothers book on 

resection-reconstruction of the hip-joint. Jean and 

Robert Judet published their book in Paris some two 

years ago and since that time they have operated on 

arother 450 patients, giving a total to date of 850. With 
th s background it would be expected that a very practical 
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and interesting book would be the result ; and this is so, 
for the authors have had such vast experience that they 
are au fait with all the snags and pitfalls of the operation. 
Fracture of the prosthesis, abrasions on the surface of 
the head, loosening of the stem, and the development of 
cysts in the roof of the acetabulum are all discussed in 
detail. 

An accurate analysis of their results is given and 
excellent radiographs illustrate the results of treatment. 

Up to date the Judet brothers consider that the 
following conditions are suitable for treatment by 
resection-reconstruction ; osteo-arthritis, non-union, fresh 
fractures, traumatic arthritis, anterior and posterior 
dislocations of the hip. 

The actual technique of the operation is described in 
detail and the various instruments are illustrated. 

This book is invaluable to any surgeon who contem- 
plates the operation of reconstructing the hip-joint by 
means of an acrylic prothesis. 


Lesions of the Lumbar Intervertebral Disc. By 
R. GLEN SPURLING. Pp. 140, with 77 illustrations. 
1953. Springfield, Ill.: Charles C. Thomas. 34s. 


In this excellent monograph the author deals clearly 
and concisely with protrusions of the lumbar intervertebral 
disks from all aspects. This history of the knowledge of 
the lesion is considered and the embryology, morphology, 
and pathology of the intervertebral disks described. 
The clinical picture produced by lumbar disk protrusions 
is fully considered and accessory methods of diagnosis 
evaluated. Therapy, both conservative and surgical, 
is discussed and the indications for operation clearly 
indicated. As should be the case in such a monograph, 
the results of therapy are carefully reviewed. The book 
is beautifully produced and illustrated and is eminently 
readable. 


The Year Book of General Surgery (1953-1954 
Series). Edited by Evarts A. GRAHAM, A.B., M.D., 
Emeritus Professor of Surgery, Washington University 
School of Medicine. Pp. 590. Chicago: The Year 
Book Publishers. 4§s. 


Dr. EvARTS GRAHAM is to be congratulated on the high 
standard which he maintains year by year in this most 
valuable review of the literature of general surgery. The 
importance of the changes in the practice of anzsthesia is 
indicated by the special section of nearly 80 pages devoted 
to this subject and edited by Dr. Stuart C. Cullen. The 
first effect of this year’s volume is to give a feeling of 
comfort that the range of general surgery is still so 
extensive, a feeling which is enhanced by the knowledge 
that there are separate volumes dealing with Urology, 
Orthopedics, and Traumatic Surgery and Neurosurgery, 
which are therefore referred to in the present volume 
only if they impinge upon the field of general surgery. 

The articles which are abstracted and used for 
commentary are collected from a wide range of journals 
in English, including those in Australasia and Scandinavia 
as well as the well-known sources in the United Kingdom 
and the United States of America.’ As one would expect, 
therefore, they vary considerably in value and in origin- 
ality; for whereas all the recent advances in vascular 
surgery, the accessions to knowledge of the metabolic 
responses of the body to injury, the management of 
inoperable malignant disease, and the numerous improve- 
ments in the approach to and management of many forms 
of visceral disease are all included, so also are accounts 
of series of cases treated by methods which have been 
the accepted practice for many years, and which add 
little or nothing to what we know already. 

There are several instances which illustrate an odd 
variation in terminology which has appeared in America 
and which may be confusing to readers in England ; 
whereas we still refer to a surgical exercise as an operation, 
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in the United States it is called simply surgery. Thus 
we read about subphrenic abscess—‘*‘ The abscess 
appeared as a complication after surgery in the biliary 
tract or stomach in nearly half the cases. In the rest, 
appendicitis and rupture of a duodenal ulcer were 
common non-surgical causes.” 

The book is strongly recommended to all busy 
surgeons who find it difficult to scan the vast litera- 
ture for themselves—this must apply to almost all 
surgeons ! 


Surgery: History of the Second World War. Edited 
by Sir ZACHARY CopPE, K.B.E., M.D., M.S., F.R.C.S. 
United Kingdom Medical Series, compiled under the 
direction of an Inter-Services Editorial Board. 
Editor-in-Chief : Sir ARTHUR S. MACNALTY, K.C.B., 
M.D., F.R.C.P., F.R.C.S. who has written a Foreword 
for this volume. Pp. 772 + xix. Her Majesty’s 
Stationery Office. 1953. 80s. 


THIs is a volume which every surgeon will be proud to 
possess, for it gives an excellent record of how the surgeons 
of Britain and the Commonwealth dealt with the sick and 
wounded in the Second World War. Conditions were 
very much more favourable to the surgeon than in former 
wars, for the universal availability of blood transfusion, 
penicillin, and rapid transport made all the difference. 
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Modern anesthesia was also of great assistance to ‘he 
surgeon. 

Ogilvie gives an excellent review of modern surg :ry 
in wartime, while Porritt contributes an admirable 
chapter on the general treatment of war wounds, 
Whitby’s article on blood transfusion is masterly, for 
it gives the reader facts which cannot be found elsewhc re. 
England may well be proud of her 750,000 donors wh se 
blood gave our wounded men a 90 per cent chance of 
recovery from their extensive wounds. 

Gordon-Taylor tells the tale of abdominal wounds 
as no one else could, and he contrasts the results of the 
South African War and the First World War with those 
of the Second World War. This chapter will always 
remain a classic and one to which reference will be made 
for many years tocome. The illustrations in this chapter 
are excellent. 

Fairbank writes on the rehabilitation of orthopedic 
cases in the Emergency Medical Services in a most 
interesting way. 

There are many other sections dealing with the 
wartime surgery of the brain, the thorax, the maxillo- 
facial region, and the ear, nose, and throat. 

Never before has such an interesting volume been 
written on surgery in wartime, and this book should 
be read by all the younger generation of surgeons who 
did not actually see what took place in our Service 
Hospitals and in the E.M.S. in the years 1939-1945. 


greatest interest to our readers.} 


BOOK NOTICES 


[The Editorial Committee acknowledge with thanks the receipt of the following volumes. 
will be made from these for review, precedence being given to new books and to those having the 


A selection 


Synovial Fluid Changes in Joint Disease. By 

Marian W. Ropes, M.D., and WALTER BAvER, M.D., 
Massachusetts General Hospital and Harvard 
Medical School. 6 = 9} in. Pp. 150 + xvi, with 
15 illustrations. 1953. Cambridge, Mass.: Harvard 
University Press. (London: Geoffrey Cumberlege.) 
25s. 


Oral and Facial Deformity. By C. Kerr McNEIL, 
Ph.D., L.D.S., Senior Lecturer, University of 
Glasgow; Examiner in Dental Prosthetics and 
Dental Mechanics, University of Glasgow; etc. §4 
<x 84 in. Pp. 127 + viii, with 191 illustrations. 
1954. London: Sir Isaac Pitman & Sons Ltd. 25s. 


Ulcerative Colitis and its Surgical Treatment. By 
BRYAN N. BROOKE, M.Chir., F.R.C.S., Reader in 
Surgery, University of Birmingham; etc. With a 
Foreword by F. A. R. Stammers, C.B.E., T.D., B.Sc., 
Ch.M., F.R.C.S., Professor of Surgery, University of 
Birmingham. 6} = 9} in. Pp. 147 + x, with 89 
illustrations. 1954. Edinburgh: E.& S. Livingstone 
Ltd. 37s. 6d. 


Sympathikus Chirurgie. By Prof. Dr. PauL SUNDER- 
PLASSMANN, Director of the Surgical Clinic, University 
of Munster. 7} x 11 in. Pp. 162 + viii, with 146 
illustrations. 1953. Stuttgart: Georg Thieme. 
DM. 54. 


Aids to Surgical Diagnosis. By Sir Ceci WAKELEY, 
Bt., K.B.E., C.B., P.R.C.S. Third edition. 3] x 
6} in. Pp. 252 + viii, with 15 illustrations. 1954. 
London: Baillitre, Tindall & Cox Ltd. 6s. 6d. 


Surgery for Dental Students. By Miucnaer F. A. 
WooprurF, M.D., M.S. (Melb.), F.R.C.S. (Eng.), 
Professor of Surgery in the University of Otago, 


New Zealand; etc. With a Foreword by S. H. 
Wass, M.S., F.R.C.S., Surgeon, Guy’s Hospital. 
5% =< 82 in. Pp. 326 + viii, with 108 illustrations. 
1954. Oxford : Blackwell Scientific Publications. 30s. 


Stone in the Urinary Tract. By H. P. Wrnspury- 
White, M.B., Ch.B. Edin., F.R.C.S. Edin., F.R.C.S. 
Eng., Senior Surgeon, St. Peter’s Hospital and 
St. Paul’s Hospital for Urological Diseases, London. 
Second edition. 63 « 9 in. Pp. 342 + x, with 144 
illustrations. 1954. London: Butterworth & Co. 
(Publishers) Ltd. 63s. 


Clinical Orthopedics. Edited by ANTHONY F. DE 
PALMA, with the assistance of Five Associate Editors 
and a Board of Six Advisory Editors. Two issues per 
year. 7 X 10 in. No. 1, Pp. 242 + xiv, with 149 
illustrations. No. 2, Pp. 247 + viii, with 232 illustra- 
tions. 1953. Philadelphia and London: J. B. 
Lippincott Co. Each issue, 48s. 


Endogenous Endocrinotherapy. Including the Causal 
Cure of Cancer. By Dr. JuLEs SAMUELS, Surgeon 
Gynecologist, Director of the Central Institute for 
the Samuels-Therapy, Amsterdam. Fourth edition. 
6 x 9 in. Pp. 600, with 17 illustrations. 1953. 
Amsterdam : N. V. Cycloscoop. 


Die Zentrolnervésen Wirkungen von Heilmetteln. 
By E. RoTHLIN. 5} x 8} in. Pp. 39, illustrated. 


1953. Stuttgart: Georg Thieme. DM. 2.40. 
Applied Cytology. By G. R. Osporn, M.B., B.S. 
(Melb.), Pathologist to the Derbyshire Royal 


Infirmary and Derbyshire Hospital for Women. 
6% =< 9% in. Pp. 168 + xii, with 131 illustrations. 
1953. London: Butterworth & Co. (Publishers) 
Ltd. 35s. 
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